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INTRODUCTION 
INTRODUCTION 
The adverse impacts of water pollution are well known and often lead to the reduction in the 
value of a water resource or, in the most severe cases, the total loss of the resource. 
Organic pollution, of anthropogenic origin, is the most common form of water pollution in 
urban areas and usually results from unauthorized sewer discharges to surface waters. Excessive 
pollution can lead to biotic stress, eutrophication and damage to the ecology of a lake or other 
receiving watercourse. This often results in the lake becoming unsafe for bathing or other use. 
The public health implications of water pollution are potentially the most serious since such 
water can act as a vector for the transmission of disease throughout the whole community. 
This problem has been recognized by the Central Environmental Agency (CEA) which 
commissioned the Environmental Division of the National Building Research Organization 
(NBRO) to undertake an effluent monitoring survey of the major storm water outfalls entering 
the Beira Lakes. 
This document outlines a proposed programme of work to be jointly undertaken by Scott Wilson 
Kirkpatrick & Partners (SWK) and RDC. This programme would build upon the research carried 
out by the Environmental Division of the NBRO and would assist the Central Environmental 
agency in formulating a strategy for the rehabilitation of Beira Lake. 
WATER QUALITY OBJECTIVES 
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WATER QUALITY OBJECTIVES 
In order to assess the significance of pollution and to determine the most appropriate and 
effective methods for rehabilitation of the Lake, it is important to establish targets or standards 
for water quality. These standards or water quality objectives (WQOs) are based upon the uses 
to which a particular body of water is put. Consequently the WQOs for a lake which is used 
abstraction purposes would normally be more comprehensive than for a lake used for recreation 
and amenity. 
It is understood that this latter use or classification relates to Beira Lake and therefore 
appropriate water quality standards can be established. This would enable the current quality 
status of the lake to be determined and provide the standard for monitoring the improvement 
during the rehabilitation programme. 
The Sri Lankan Parliament has enacted comprehensive and advanced legislation under the 
National Environmental act (NEA) to protect and enhance the environment. Part IVA of this 
Act specifically prohibits the discharge of polluting substances into inland waters unless 
authorised by a license, and in accordance with specific standards. 
This Act is drafted in a similar fashion to UK legislation and since many of our problems are 
common it is expected that the sharing of ideas and the practice involved with the 
implementation of environmental legislation would be of value. 
METHODOLOGY 
Previous research work has identified a number of discharge of domestic, and possibly 
industrial, origin into the Beira Lakes. The concentrations of BOD, COD, ammonia and total 
phosphorous together with high faecal coilform counts provide confirmation of this. Many of the 
discharges exceeded the standards contained in SLS 652:1984. 
The overall approach to this proposed study can be summarised in four phases : 
1 An initial visit by an experienced environmental scientist is envisaged who would work 
alongside local consultant RDC to assess the current water quality status, sources of 
pollution and methods of monitoring. 
2 A preliminary survey would be undertaken to monitor key water quality parameters and 
the chemical characteristics of the sediments, to assist in the design of a monitoring 
programme at selected locations would be carried out. 
Phases 1 & 2 would be undertaken concurrently. 
3 This phase would consist of the monitoring programme identified above to accurately 
define and characteristic all significant sources of pollution and the water quality status 
of the lake. 
4 Based upon the results of the monitoring programme, site visits and discussions, a report 
would be produced detailing the results of this programme and recommendations for the 
rehabilitation of Beira Lake. 
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Key tasks in Phase 1 would cover : 
* Collation and review of existing data, covering current water quality and the parameters 
determined, inflows into the lake etc. 
* An initial walkover site survey by the Project Team. 
* Identification in the field of inflows to and outflows from the lake, based on local 
knowledge; / 
* Consideration of the potential sampling and monitoring techniques to be implemented; 
* Preparation of preliminary list of determinds for water and sediment analysis; this list 
include those determinaids noted in Appendix I. 
Lakes can exhibit considerable degrees of stratification which often depends upon each features 
as depth, inflows, turnover rate, wind induced currents etc. These effects can strongly influence 
the dissolved oxygen concentration and other physico-chemical parameters throughout the water 
column which may, in turn, compound the effects of any nutrient enrichment or other 
biochemical effects of pollution. Consequently the physical and thermal characteristics of the 
Lakes will need to be established to assist the classification of the lakes' mixing behaviour. 
Warm shallow lakes often fall into the oligomictic, polymictic or warm monomictic categories 
and determining this information will be central to the interpretation of chemical analysis and 
an understanding of lake dynamics. 
In addition to the assessment of water quality, it is proposed that the sampling and analysis of 
benthic deposits as they can accumulate pollutants and provide a mechanism for the internal 
recirculation of nutrients and other pollutants. 
With the above points in mind the Key issues in Phase 2 would cover the following : 
* A preliminary survey preferably using portable instrumental techniques for the 
measurement of pH, dissolved oxygen, salinity and temperature; 
* Preliminary survey of sediment chemistry; 
* The identification of all significant industrial and domestic sources of pollution; 
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* From this information the analytical determinations would be selected, and agreed with 
the CEA, for the longer term monitoring proposed for Phase 3 . 
* Carry out a bathymetric and water temperature survey of the lakes (see below). 
A survey of lake bathymetry (depth) and temperature profiles is necessary to determine the 
variation of these parameters and assess the number of homogenous water masses within the lake 
structure. These measurements would assist the definition of designated sampling stations where 
the entire water column would be characterised through sampling and analysis, these stations 
would also be used for long term monitoring and operational surveillance during lake 
rehabilitation. 
Based on all the above information, define a water and sediment monitoring programme 
to be implemented in Phase 3 . 
In order to fully assess water quality aspects and develop a strategy for the management and 
rehabilitation of the lake, both the spatial and temporal variation of key quality parameters must 
be determined. The exact detail and scope of the monitoring programme would depend largely 
on the results of the preliminary survey work, the number and type if pollutant inputs to the 
lake, the variability in water quality and the overall severity of pollution. 
/ 
The results of Phase 2 and the preliminary survey would provide an early assessment of water 
quality and give guidance on the location of the most suitable monitoring points for long term 
monitoring. 
At the end of Phases 1 and 2, a report of the preliminary investigations would be produced, 
forming a State of the Environment report. 
Phase 3 would comprise a long term monitoring programme, implementing the recommendations 
made in Phase 2. This monitoring programme would provide data on any temporal variations, 
as well as focussing on certain quality issues highlighted in phases 1 and 2. Monthly samples 
of water, sediment, inflows and outflows will be taken for a 12 month period. The results, 
together with the information and data collected during earlier phases would provide the data 
base for further decision making concerning water quality management by the CEA and other 
organizations involved with the lakes. 
The long term monitoring work would be undertaken by RDC, and the monitoring from this part 
of the study would provide the comprehensive data to enable the development of the most 
effective rehabilitation strategy for the lake. 
Phase 4 - Recommendation for the rehabilitation of Beira Lake 
The opportunity from this phase would be a report containing the quantitative assessment of the 
water quality of Beira Lake and identification of the main domestic and industrial sources of 
pollution. Based upon these findings the report would make specific recommendations for the 
rehabilitation and future water quality management of Beira Lake. 
Close liaison with the CEA throughout the study would be essential to ensure that the objectives 
of the programmes are met. This would be ensured through direct communications between the 
CEA and locally based RDC; communications with SWK staff will be assisted greatly through 
the SWK office Colombo. 
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WORK PROGRAMME 
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RESOURCES AND ORGANIZATION 
RESOURCES AND ORGANIZATION 
Personnel 
The small investigative team would be comprised of an environmental scientist from SWK 
supported locally by RDC. The field team would be supported by water engineers with many 
years of experience. 
G W Byrns, the Environmental Scientist, has nearly 15 years experience in the UK water 
industry. Much of this experience has been gained working for the regulatory authorities 
responsible for the monitoring and controlling of all forms of aquatic pollution. He also has 
experience of industrial effluent treatment for a wide range of industries. 
He would be supported and advised by M LeGonals, a Water Engineer with many years of 
experience in water and wastewater engineering. 
Overall control of the project, with responsibility for quality assurance, would be undertaken by 
the Environmental Planner, Mr. P M Guthrie. The CVs of all those involved in the project are 
contained in Appendix II. 
Equipment 
To carry out both the preliminary survey and the long term monitoring programme effectively, 
a range of specialised equipment and facilities will be required. Below is a list of some of the 
requirements : 
* Clean sample bottles for water sampling; 
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* Sample bags or bottles for sediments; 
* Sediment sampler; 
* Services of approved laboratory for chemical analyses; 
* Bathymetric and temperature measuring equipment; 
* Portable equipment for preliminary survey and measurement of important parameters in 
situ: 
As an indication of the type of portable equipment that might be used, several brochures are 
included in Appendix III. The equipment selected for the project would be based on a review 
of the requirements at the start of the project. 
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RELEVANT EXPERIENCE 
Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
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Scott Wilson Kirkpatrick is an international firm of consulting engineers providing 
a full range of integrated engineering and related services. 
Established in 1954 by the amalgamation of Scott & Wilson, (founded in 1945) and 
Sir Cyril Kirkpatrick & Partners (1924), the Firm is independent of any manufacturing, 
contracting or governmental interests and is fully committed to providing impartial 
advice. 
The Firm comprises locally managed partnerships operating through offices in the 
United Kingdom, Europe, Africa, Middle East and Asia-Pacific employingover 2000 
staff in 40 locations. In addition, there are firms established by Scott Wilson 
Kirkpatrick providing specialist services. The principal fields of engineering are: 
Airports 
Building construction 
Civil engineering 
Coastal engineering 
Environmental engineering 
Geographic information systems 
Geotechnical engineering 
Maritime engineering 
Roads, railways, bridges and tunnels 
Structural engineering 
Transportation planning 
Water supply and sewage treatment 
A comprehensive multi-disciplinary service is available, specifically tailored to suit 
the requirements of the most exacting projects. The range of services offered includes 
preliminary investigations and advice; economic, environmental and technical 
feasibility studies; development planning; detailed design; project management and 
supervision of construction; maintenance planning and training. 
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Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
INTERNATIONAL OFFICES 
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Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
THE E N V I R O N M E N T A L DIVISION 
Civil engineers have made probably 
the greatest contribution to the 
improvement of the way of life of the 
citizens of the developed world over 
the last two centuries. Piped water 
supplies, sanitation, airports, roads, 
ports, buildings, railway lines, bridges 
and many aspects of electricity 
generation and supply are due to their 
talents. 
But, in the inexorable process of 
development, landscapes have been 
altered, natural habitats have been 
destroyed and pollution has increased 
to alarming levels. Civil engineers, 
responsible for design and construction, 
are also responsible for the integration 
of development into the environment. 
The Environmental Division of Scott 
Wilson Kirkpatrick exists to coordinate 
the wide expertise available within the 
organisation and from specialist 
subconsultants, to provide a 
multidisciplinary service to clients. 
Projects carried out by the 
Environmental Division tend to be of 
three types. 
The first is the undertaking of 
environmental studies, assessments 
and audits leading to the preparation of 
a comprehensive Environmental 
S tatement where planning requirements 
dictate. This may be as a totally 
independent body, or as a 
complementary exercise to the 
engineering input to a feasibility study 
or the design of a project. 
The second is the solution of an existing 
environmental problem. This may 
involve ground or water pollution as a 
result o^ f previous industrial or 
commercial activity or perhaps the 
engineering of new facilities to 
accommodate waste disposal. Scott 
Wilson Kirkpatrick have successfully 
reclaimed contaminated land and 
reduced pollution of both ground and 
surface water and are involved in all 
stages of the management and disposal 
of solid and liquid wastes. 
The third is the application of 
environmentally sound principles to 
projects. In any development scheme 
the design aims for the environment 
may be integrated with the project's 
primary purpose. In this way the scheme 
can be designed functionally whilst 
simultaneously safeguarding the natural 
environment. 
The network of offices both in UK and 
in many other countries provides 
widespread local knowledge, which can 
be called upon by any other office. 
Modern communications ensure that 
technical expertise can be transferred 
between offices efficiently. 
The Firm has, in-house, an extensive 
remote sensing capability, including 
the necessary computer hardware, 
and has developed its own 
Geographic Information Systems 
Toolkit (GIST). A team of in-housc 
specialists is always on hand to advise 
on how the system can best be applied 
to environmental studies and how the 
wealth of information produced by 
Remote Sensing techniques can be 
harnessed • 
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Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
WATER: W O R L D W I D E 
The provision of a full range of water 
engineering consultancy services, is a 
principal part of Scott Wilson 
Kirkpatrick's activity. 
In a period spanning several decades, 
we have been responsible for managing 
water engineering projects in Europe, 
Africa, Asia, the Middle East, and the 
Far East, These have included: 
Hydrological studies 
Water resources 
Groundwater supply 
Riverworks 
Reservoir inspection 
Dams and barrages 
Pipelines 
Water distribution 
Sewerage/Drainage 
Pumping 
Sewage treatment 
Flood protection 
Outfalls 
Irrigation 
A major contributing factor in attaining 
international success in water services 
engineering has been our commitment 
to involving local personnel in all stages 
of a project, coupled with our ability to 
provide technical and management 
training as an integral part of the project 
International projects often provide 
complex technical problems since 
conditions can be difficult In these 
circumstances, sound judgement and 
technical expertise are at a premium. 
Through our network of offices we 
have a sound understanding of both 
national and local needs, which ensure 
that our judgements and solutions are 
the correct ones. 
Our projects around the world have 
ranged in size from multi-million pound 
programmes to those costing a few 
hundred pounds. 
In Hong Kong we were responsible for 
reclaiming a large area of the sea for 
storing fresh water; in Kenya our 
services were retained for the Mombasa 
and coastal region water supply 
development, involving the design and 
construction of intake and treatment 
works on the Sabaki river in order to 
provide half a million people with 
fresh water. 
The design and installation of a reverse 
osmosis plant in a remote location in 
Oman, and, in Zaire, eight projects 
involving the provision of water, and 
sewerage services to rural communities 
of between 3,000 and 30,000 further 
demonstrate the many aspects of our 
technical capabilities. 
Through our network of international 
offices, we have the capability to 
assemble specialist project teams from 
our own resources, as well as involving 
local personnel. Being a multi-
disciplinary firm, our project managers 
have access to the most advanced 
engineering technology and expertise 
available • 
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Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
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The capability of the Water Resources 
Division of Scott Wilson Kirkpatrick is 
centred on four principal areas of 
activity: resources, irrigation, 
environmental and engineering. 
The resources capability encompasses: 
• Hydrogeological and geological 
mapping from satellite imagery 
• Regional groundwater resource 
assessments 
• Groundwater development for 
irrigation 
• Groundwater development for 
industrial and potable supplies 
• Aquifer management and 
conservation 
• Groundwater recharge, induced and 
artificial 
• River augmentation and conjunctive 
use schemes 
The irrigation capability comprises: 
• Survey and reconnaissance 
• Feasibility and appraisal studies 
• Planning and detailed design 
• Supervision of works 
• Organisation and management 
advice 
• Rehabilitation assessment 
• Training 
The environmental capability 
encompasses: 
• Hydro-environmental impact 
assessments 
• Aquifer protection studies 
• Pollutant migration modelling 
• Hydrochemical surveys 
• Hydrochemical processes associated 
with landfilling 
• Hydrochemical impact of rising 
groundwaters 
• Coastal/estuarine developments 
• Management of derogated aquifers 
• Hydrochemical impact of irrigation 
and agricultural practices 
• Derelict and contaminated land 
studies 
The engineenng capability is integrated 
with that of the Geotechnical Division 
and encompasses: 
• Hydrogeological process associated 
with tunnelling 
• Hydrogeological process and slope 
stability 
• Dewatering design and monitonng 
• The hydrochemical and geotechnical 
effects of rising groundwater in the 
urban environment 
• The hydrogeological impact of 
mineral resource development 
• Migration of landfill and soil gases 
• Preparation of expen proofs for 
planning applications 
The technical expertise required to 
exercise these capabilities has been 
developed to include state-of-the-art 
numerical modelling, monitonng and 
logging techniques comprising: 
• Instrumentation for hydrogeological 
and hydrological monitoring 
networks 
• Design and management of 
groundwater monitoring networks 
• Pumping test design, execution and 
analysis 
• Aquifer modelling using FD, FE, 
and BIEM techniques 
• Hydrogeological geographic 
information systems and databases 
• Preparation and execution of 
specialised training courses in 
hydrogeology 
All these capabilities are integrated into 
a multidisciplinary water resources and 
geotechnical consultancy to provide 
hydrogeological services for the broad 
range of clients served by Scott Wilson 
Kirkpatrick • 
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Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
A S S E S S M E N T OF L O W RIVER FLOWS IN U K 
D - 'Possible' problems, where there 
is perceived to be a problem which is 
yet to be publicly recognised. 
The causes ' of the problem are 
broadly due to over-abstraction of 
aquifer or 'surface water resource, 
inadequate reservoir releases, or 
changes of land use in the catchment. 
followed, if necessary, by a full 
assessment requiring full data, and 
therefore possibly significant 
expenditure. 
Standard calculation sheets were 
produced for each of the indicators, 
and general methods of alleviating 
various problems were proposed. 
• Client: 
National Rivers Authority 
BSWK appointment: 
1990-1991 
• Scope of work: 
To review low river flows and to 
standardise the assessment of the 
problem 
In recent years there has been 
concern about the depletion of flows 
in a number of British rivers. Shortly 
after its establishment, the National 
Rivers Authority (NRA) published a 
Research and Development 
Programme. In that programme, the 
problem of low flows was identified 
as one area requiring' specific 
attention, and Scott Wilson 
Kirkpatrick were appointed by NRA 
Thames Region, in August 1990, to 
carry out the "Assessment of Low 
Flow Conditions". 
The purpose of the project was to 
provide the NRA with the means to 
assess objectively the severity of low 
flows due to abstraction and to define 
means of prioritising such problems 
across all of England and Wales. 
Meetings were held with each NRA 
region to assess the extent of the 
problem, and their estimates were 
obtained of the number of streams 
affected, broken down into four 
categories. It became clear that there 
was considerable variation in the 
regional perceptions of the low flow 
problem. Low-flows were perceived 
as follows: 
A - 'Real' low flow problems, where 
there is a clear case for action. 
B - 'Unreal' problems, where, despite 
public outcry, there is no clear case 
for action. 
C - Latent' problems, which are 
likely to be recognised if action is 
seen to be taken on category A. 
A standard assessment method was 
proposed, based on five indicators, 
for each of which a "severity" index 
and a "reliability" index could be 
assessed: 
• Hydrological 
• Ecological 
• Landscape/Amenity 
• Public Perception 
• Cost of Alleviation 
It was proposed that an assessment 
can be carried out on two levels. A 
preliminary screening using only 
those indicators for which data is 
readily available or can easily be 
obtained is first undertaken, 
A second phase of the project, to test 
the proposals for a number of rivers, 
is due to start in 1991 • 
Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
E N V I R O N M E N T A L IMPACT A S S E S S M E N T 
There are precious few infrastructure 
and development projects which avoid 
the potential for creating undesirable 
adverse effects, hidden or obvious, on 
the environment. Potential impacts 
may range from primary effects such 
as visual intrusion, increased noise 
levels and destruction of habitats to 
secondary effects such as saline 
intrusion into agricultural land or 
change of the groundwater regime. 
The international awareness of this 
environmental damage has resulted in 
considerable legislation and pressure 
for a comprehensive environmental 
assessment to be carried out prior to 
planning permission being granted. 
Scott Wilson Kirkpatrick's 
environmental awareness and 
capabilities developed from experience 
gained primarily from road construction 
projects in the UK and overseas long 
before the recent legislative 
requirements were introduced. 
Environmental assessment has always 
formed an integral part of the Firm's 
approach to project design and 
management and has enabled cost-
effective solutions to be achieved with 
the minimisation of environmental 
damage and the maximisation of 
environmental benefits. The success 
of integrating major road projects into 
the landscape won praise from such 
bodies as The Council for the Protection 
of Rural England and the British 
Construction Industry Association in 
the 1960's and 1970's. 
This underlying capability has since 
developed so that Scott Wilson 
Kirkpatrick's Environmental Division 
now offers a service to carry out the full 
range of assessments and prepare the 
Environmental Statement for 
infrastructure and developmentprojects 
and resource studies/in the UK and 
overseas. Impacts which are regularly 
addressed, and have been assessed for 
a range of projects from quarry 
developments to roads to natural 
environmental studies, include: 
• Agricultural, mineral and water 
resources 
Air pollution 
Noise pollution 
River and seawater pollution 
Groundwater pollution 
Visual intrusion 
Traffic impacts 
Socio-economic effects 
Land drainage and flooding 
Erosion 
Natural slope hazards 
In understanding the need for specialist 
expertise in fields including, for 
example, aquatic biology, ecology and 
architectural heritage, Scott Wilson 
Kirkpatrick has developed close links 
with highly respected individuals or 
firms of consultants. This allows the 
Client to have confidence that Scott 
Wilson Kirkpatrick's Environmental 
Assessments are always produced to 
the highest standards • 
Scott Wilson Kirkpatrick 
DATA COLLECTION A N D A N A L Y S I S 
IN THE FIELD OF WATER PROJECTS 
In the decision-making process 
involving technical issues, a sound data 
base providing detailed assessments of 
the existing problems and the 
opportunity to tesidiffcrcntapproachcs 
in solving them, is a basic necessity. 
Scott Wilson Kirkpatrick has, over 
many years, applied considerable 
resources to data collection, assessment 
and analysis,and developing techniques 
for the interpretation of data. 
Historically, many of ourmcthods were 
developed in the United Kingdom. 
However, experience gained through 
participating in many international 
projects has considerably broadened 
our approaches, techniques and 
understanding of the complex issues 
and situations that can be encountered. 
The Scott Wilson Kirkpatrick surveys 
and data collection service can include 
the following: 
to meet specialist requirements 
• Planning data collection 
programmes, before and after studies 
and ongoing monitoring 
programmes 
• Detailed analysis of data 
• Presentation of results and 
recommendations 
The Firm employs a wide range of 
sophisticated techniques and equipment 
in the undertaking of surveys and is 
constantly reviewing and developing 
methods of improving thccfficicncy of 
data collection and analysis. 
Data processing is a key element in the 
data analysis process. Computer-
technology has played a central role in 
the improvement of analysis and 
collection techniques. We use a suite 
of up to data programmes including 
Watnet, Lotus, WatcQX, Surfer, 
Procomm, Wallrus and Flucomp. 
collection and analysis programmes 
which have been carried out at national 
and local government level and in the 
private sector, in locations including 
the United Kingdom, Middle East, 
Gambia, Turkey, Nigeria, Swaziland 
and Jordan illustrate the commitment 
and experience provided by Scott 
Wilson Kirkpatrick • 
Advice on equipment and techniques The scope and nature of the data 
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Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
ENVIRONMENTAL APPRAISAL: BEECH AND 
CROXDEN QUARRIES 
• Client: 
Tarmac Roadstone Limited 
Western 
• SWK appointment: 
July 1990-Current 
• Scope of work: 
Project management of EIA to 
support planning submissions for 
mineral extraction sites in 
Staffordshire 
The EIA procedure carried out by 
Scott Wilson Kirkpatrick conforms to 
the format and data requirements 
listed in Annex III of the EC 
Directive 85/337 and provides an 
orderly process for gathering and 
evaluating information about the 
likely environmental significance and 
consequences of proposed projects. 
These procedures were applied to 
support planning submissions for 
two separate, large-scale quarry 
developments in Staffordshire; at 
Beech - a 'greenfield' site 5km south 
of Newcastle-under-Lyme - and at 
Croxden - an existing site 2.5km 
south east of Cheadle. 
The environmental package included; 
• overall design, implementation and 
project management of the EIA 
• coordination, liaison and 
management of subconsultants 
representing a variety of specialist 
scientific disciplines 
• baseline surveys and data gathering 
exercises 
• discussion with statutory bodies 
and interest groups 
• identification and assessment of 
potential impacts and conservation 
interests 
• recommendations for the design of 
mitigation measures 
• report, graphical display 
preparation and presentation as 
required at public exhibition and 
discussion meetings 
• Quality Assurance for data 
collection, analysis and report 
presentation 
Beech 
This proposal envisages the phased 
extraction and processing of 14Mt of 
sands and gravels with an estimated 
reserve life of 20 years. 
The total application represents an 
area of 108 ha, currently under dairy 
pasture and arable farming. The 
mineral deposit will be worked by 
hydraulic excavator, with no 
dewatering proposed. Progressive 
low-level restoration, without 
recourse to imported fill, will 
combine woodland, conservation and 
agricultural areas. The EIA for this 
site required the Firm to coordinate 
and manage sub consultants reporting 
on water resources, ecology, climate, 
noise, soils, agriculture and visual 
amenity. Heritage and cultural 
aspects were also investigated and all 
disciplines reconciled with the 
proposed excavation phasing and 
traffic flow predictions. 
Croxden 
Croxden mineral extraction site 
represents one of the largest active 
sand and gravel quarries within 
Europe. The proposal extends 
development by 2'lMt over the next 
20 years. A major/ feature of this 
development is the removal of a 50m 
high pillar of deposits currently 
supporting a country lane and the 
subsequent reconstruction of the 
highway on a new alignment. 
Studies of hydrology, hydrogeology, 
water resources, highway design, 
traffic flow and plant noise were 
undertaken in-house, combined with 
the coordination of habitat and 
species (seasonal) ecological surveys, 
specialist modelling of the changed 
windflow patterns resulting from the 
altered topography, plus an 
assessment of excavation blast 
vibration impacts. Additionally, 
soils, agricultural land use, heritage, 
cultural and visual impacts 
were evaluated to contribute to 
an extremely comprehensive 
environmental statement. 
The progressive. low-level 
restoration concept designed for this 
site incorporates an environmentally 
balanced package of commercial and 
conservation woodland, agricultural 
pasture and meadow. nature 
conservation (heath/scrub/grassland/ 
wetland) mosaics and locally 
improved sporting amenities • 
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Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
ABRIDGED LIST OF WATER SERVICES PROJECTS WORLDWIDE 
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ABU DHABI 
Al Ain International Airport * * * * * 1990 
BOTSWANA 
Tshologelo (Broadhurst Stage 2) 
Gaborone International Airport 
* * 
* 
* 
* * 
* 
* 
1981 
1984 
BRAZIL 
ODA Advisor * *.• * 1991 
CHINA 
Li Shui Catchment Study * * 1991 
CZECHOSLOVAKIA 
Kosice Airport 
Advisor on Environmental Project * * 
* 
* * 
Current 
1991 
GAMBIA 
Groundwater Survey 
Rice Irrigation Development Project 
* * 
* 
* 
* 
* Current 
Current 
HONG KONG 
Harbour Study 
Taikoo Shing (new town) 
Tsuen Wan (new town) 
Tuen Mun (new town) 
China to Hong Kon g Water Supply 
/ 
* 
* 
* 
* 
* 
* 
* 
* 
* 1984 
1982 
Current 
Current 
Current 
IRAQ 
• Saddam International Airport 
Erbil Airport * * 
* 
* 
* 
* 
* * 1984 
1985 
JORDAN 
Qa Disi Basin Study * Current 
KENYA 
Mombasa & Coastal Water Supply 
Pemba Scheme/Marere Pipeline 
Sabaki Aquifer Investigation 
* * 
* 
* 
* 
* 
* * 
* 
* 1982 
1980 
1982 
LIBYA 
Marsa Brega Airport 
Ras Lanuf Airport 
Tazerbo (new town) * 
* 
* 
* * 
* 
* 
* * * 
1983 
1983 
1981 
MALAWI 
Kamuzu International Airport 
Mvera Water Supply 
Salima-Balaka Road 
* 
* 
* 
* 
* 
* 
* * * 
* 
* 1981 
1981 
Current 
MIDDLE EAST 
Airbases 1, 2 and 3 * * * * * 1984 
MOROCCO 
Souss Massa Province * * 1986 
i n 
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C O N S U L T I N G E N G I N E E R S 
ABRIDGED LIST OF WATER SERVICES PROJECTS WORLDWIDE /Contd 
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N E P A L 
Arun Access Road * * Current 
N I G E R I A 
Ejigbo WS 
Gusau Barrage 
Iseyin W S 
Bauchi WS 
North IshanWS 
Plateau State WS 
Benin City WS 
Warn Effurun WS 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* • 
* 
* 
* 
1983 
1991 
1983 
Current 
1990 
Current 
Current 
Current 
O M A N 
Azaiba Camp 
Falaj Investigation 
Haima 
Masirah Island, Base 
Masirah Island, Housing 
Mina al Fahal 
Zeak Camp 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* * 
* 
1984 
1981 
1983 
1985 
1985 
1987 
1986 
P O L A N D / 
P H A R E Advisor 
Czajka 
* 
* 
* * 1991 
Current 
S A U D I A R A B I A 
Jazan 
KF Air Academy, Riyadh 
, K K Air Base, Khamis 
* 
* 
* * 
* 
* 
* 
* * 
1985 
Cunent 
Current 
S E N E G A L 
Guidel Barrage * * 1982 
S O M A L I A 
Baardheere Dam 
A W D A L Towns WS * * * 
* 
* 
* 1990 
1989 
S U D A N 
Slock Route Project * * * * 1990 
S W A Z I L A N D 
Ezulwini Valley Study * * * * * 1989 
T A N Z A N I A 
Kibena Tea Project * * * * * * * * * Current 
T U R K E Y 
•Anatolian Motorway * * * * Current 
Z A I R E 
Water Loss Reduction Study 
Water Supplies to Eight Centres * * 
*• 
* * * 
* * 1987 
1985 
Z I M B A B W E 
Bere 
Masvingo District Centres * 
* 
* * 
1983 
1985 
"21' 
Other projects demonstrating our relevant experience include: 
Environmental Control, Recife, Brazil : This project concerns providing advice to the 
Environmental Protection Agency in the State of Penambuco. The waste generated from 
industry and domestic sources as well as the resulting contamination and degradation of the 
environment are causing considerable impact on the ecology of the Regime. Specialists from 
Scott Wilson Kirkpatrick have provided advice, and senior level staff from Recife have been 
brought to the UK for additional training and discussion on the best way that masterplans on 
environmental improvement can be implemented. 
EC Phare Fund, Poland : Advice on wastewater treatment, both domestic and industrial, 
including disposal of sludge for the following: 
City of Krakow and Nova Huta steelworks 
City of Warsaw, Czajka wastewater treatment plant 
Master wastewater treatment plan for Great Mazurian Lakes region 
General advice to Ministry of Environment on wastewater schemes being planned 
throughout the country 
Czechoslovakia: For World Bank, advice on wastewater treatment and solid waste 
management throughout the country, under Environment project I. 
City of Gdansk, Poland : Advice on wastewater treatment for the city, including an evaluation 
of turnkey bids received for implementation of a scheme. 
Channel Tunnel Rail Link : SWK has been appointed to provide specialist advice and conduct 
all necessary monitoring, baseline studies and environmental assessment in connection with the 
aquatic effects of the proposed link. 
The Channel Tunnel will link the UK with mainland Europe and is currently one of the World's 
largest and ambitious engineering projects. 
River Basin Management Course : This is an annual course specially designed for the needs 
of water engineers, scientists and policy makers. The ten week UK based course provides an 
opportunity for the participants to fully appreciate the operation of the UK water industry, the 
approach to water management in other countries and the operating pattern of the largest UK 
water company, Thames Water. The lecturers are derived from Scott Wilson Kirkpatrick, 
Thames Water and UK Academic and manufacturing organisations. 
2 2 
POLLUTION ASSESSMENT AND CONTROL 
Pollution control and the handling and treatment of hazardous materials has become an 
increasingly important aspect of our industrial and urban societies. SWK have developed an 
extensive capability in this field, providing the following services: 
Traffic noise and air pollution monitoring and modelling 
Water quality and leachate assessment 
Disposal of liquid and non-liquid industrial effluents 
Landfilling with domestic refuse 
Assessment, handling and disposal of hazardous materials 
SWK's experience is worldwide and includes: 
Air and noise pollution assessments for numerous highway and traffic studies in 
the UK and Hong Kong 
Design of sewage treatment schemes throughout the UK, Hong Kong, Masirah 
(Oman) and Tazerbo (Libya) 
Disposal of liquid and non-liquid industrial effluents and monitoring of sewer 
outfalls at HM Naval Base, Rosyth 
Survey of existing water supply and surface water/foul sewage disposal systems at 
RAF Machrinhanish 
- ' Preparation of contract documents for specialist removal and disposal of asbestos 
at Foresthall Hospital 
Excavation, handling and disposal of burning coal fines at Burnstones Tip, 
Stocksbridge, for the Department of Transport 
Refuse transfer forSwire BFI Waste Services Ltd, Kowloon Bay, Hong Kong. 
2 3 
MAJOR WORK DURING LAST TEN YEARS WHICH BEST 
ILLUSTRATES QUALIFICATIONS 
IProject Name : 
; M a s t e r P l a n f o r Water S u p p l y and S a n i t a t i o n 
j and Water S u p p l y Programme 
Country : ! 
S r i Lanka ! 
JProject Location Within Country 
; A n u r a d h a p u r a D i s t r i c t 
Professional staff ! 
Provided ! 
No of s t a f f : P r o f e s s i o n a l 2 2 ', 
Total No. of nan months: j 
2 5 6 
{Name of Client: 
| N a t i o n a l Water S u p p l y and D r a i n a g e 
! Board (NWSDB) - DM ID A / S r i Lanka 
[Start Date: 
J (month/year) 
! F e b 1 9 9 2 
Completion date: 
(month/year) 
O n g o i n g ( 1 3 m o n t h s ) 
Approx. Value of ! 
Services: ! 
S L R s . 5 M i l l i o n ! 
iNaste of Associated 
JFirn if any: 
| 1 . COWIConsult - C o n s u l t i n g 
! C o n s u l t i n g E n g i n e e r s and 
1 P l a n n e r s - Denmark 
| 2 . EURO H e a l t h Group - Denmark 
No of Man-months of Professional ! 
Staff Provided by associated firm: ! 
4 5 
!Senior staff involved and Functions Performed: 
|Mr S T H e t t i g e - S e n i o r S o c i o l o g i s t 
!Mr S S a n t i a g o - S e n i o r W a t e r / S a n i t a t i o n E n g i n e e r 
!Hr M H F e r n a n d o - Water S u p p l y E n g i n e e r 
|Mr H C h r i s t e n s e n - C h i e f H y d r o l o g i s t 
!Mr B M S B B a s n a y a k e - S e n i o r H y d r o l o g i s t 
|Ms P a d m i n i d e A l w i s - Water C h e m i s t 
|Mr M G J A E F e r n a n d o - P u b l i c H e a l t h E n g i n e e r 
|Mr S D e v a p u r a - I n s t i t u t i o n a l D e v e l o p m e n t S p e c i a l i s t 
!Mr T R P e r e r a - L e g a l E x p e r t 
!Mr A G W N a n a y a k k a r a - S t a t i s t i c i a n 
Detailed Narrative Description of Project & Services Provided: 
A Programme t o p r e p a r e a M a s t e r P l a n f o r t h e Water S u p p l y and S a n i t a t i o n 
Programme f o r A n u r a d h a p u r a D i s t r i c t c o v e r i n g a t o t a l a r e a o f 7 . 2 1 9 kiri2. 
P r o j e c t s e r v i c e s i n v o l v e - ( a ) h y d r o g e o l o g i c a l s u r v e y s , s i t e s e l e c t i o n f o r 
t u b e w e l l s , d a t a c o l l e c t i o n w i t h r e l e v a n c e t o g r o u n d w a t e r e x p l o i t a t i o n ; ( b ) 
c h e m i c a l and b a c t e r i o l o g i c a l w a t e r s a m p l i n g , m o n i t o r i n g o f w a t e r q u a l i t y i n 
s e l e c t e d t u b e w e l l s , r e s e a r c h on r e m o v a l o f h i g h i r o n c o n t e n t and e s p e c i a l l y 
h i g h f l o r i d e c o n t e n t s ; ( c ) s o c i o l - e c o n o m i c d a t a c o l l e c t i o n , d e v e l o p i n g and 
i m p l e m e n t i n g s o c i o l o g i c a l c r i t e r i a f o r s e l e c t i o n o f a r e a s / v i l l a g e s and s i t e s 
f o r i m p l e m e n t a t i o n o f w a t e r s u p p l y and s a n i t a t i o n f a c i l i t i e s , o r g a n i s i n g 
p a r t i c i p a t i o n a c t i v i t i e s arid i n v e s t i g a t i n g t h e o p e r a t i o n a l e x p e r i e n c e s o f 
o t h e r s i m i l a r p r o j e c t s / p r o g r a m m e s ; ( d ) o v e r a l l p l a n n i n g o f p r o j e c t 
a c t i v i t i e s , a s s e s s m e n t o f r e h a b i l i t a t i o n n e e d s and l i a i s i n g w i t h s e c t o r 
r e l e v a n t a u t h o r i t i e s ; ( e ) a s s e s s i n g and p r o p o s i n g o p e r a t i o n a l and management 
a s p e c t s o f e x i s t i n g and p r o p o s e d L o c a l A u t h o r i t i e s , who w o u l d a s s i s t arid 
s u p p o r t l o c a l c o m m u n i t i e s t o p l a n , c o n s t r u c t and l a t e r o p e r a t e and m a i n t a i n 
t h e w a t e r s u p p l y and s a n i t a t i o n f a c i l i t i e s , and e x a m i n e e x i s t i n g 
i n s t i t u t i o n a l s e t - u p , i d e n t i f y p o s s i b l e c o n s t r a i n t s and d e f i c i e n c i e s and 
p r o p o s e r e m e d i a l a c t i o n s . 
c o n t d : 2 
24 
Contd : . . 2 Master Plan for Water Supply and Sanitation Progranne, 
- Anuradhapura District 
T h i s D i s t r i c t c o m p r i s e s 2 , 4 5 0 r e g i s t e r e d v i l l a g e s and t h e t o t a l 
p o p u l a t i o n o f t h e a r e a w a s e s t i m a t e d t o b e 8 7 2 , 0 0 0 i n 1 9 9 0 . 
In summary, t h e k e y o b j e c t i v e s o f t h i s p r o j e c t a r e ( 1 ) t o d e t e r m i n e 
i m p r o v e d s a n i t a r y c o n d i t i o n s ; ( 2 ) t o p r o v i d e s a f e d r i n k i n g w a t e r f o r t h e 
i n h a b i t a n t s ; ( 3 ) t o i n v e s t i g a t e and recommend t e c h n o l o g i c a l o p e r a t i o n a l 
and m a i n t e n a n c e p r o c e d u r e s ; ( 4 ) t o i n t r o d u c e a p a r t i c i p a t o r y a p p r o a c h f o r 
O&M o p e r a t i o n s ; and ( 5 ) f o r m u l a t e and i d e n t i f y c o s t r e c o v e r y 
a r r a n g e m e n t s . 
F i r m ' s Name : Resources Development Consultants Ltd. 
'M)41S6 
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MAJOR WORK DURING LAST TEN YEARS WHICH BEST 
ILLUSTRATES QUALIFICATIONS 
project Name : 
OECF f u n d e d G r e a t e r Colombo C a n a l and 
D r a i n a g e S y s t e m R e h a b i l i t a t i o n P r o j e c t 
Project Location Within Country 
Colombo M u n i c i p a l i t y and 
G r e a t e r Colombo A r e a 
Hane of Client: 
N a t i o n a l Water S u p p l y & D r a i n a g e B o a r d 
(NWS&DB) 
Country 
S r i Lanka 
Professional staff 
Provided 
No of staff: 0 7 
Total No. of man months: 15 
Start Date: 
(month/year) 
November 1 9 9 0 
Completion date: 
(month/year) 
O n - g o i n g 
Approx. Value of 
Services: 
SL Rs 5 , 0 0 5 , 0 0 0 / -
Name of Associate* 
Firm if any: 
Nippon K o e i Co L' 
W S A t k i n s I n t e r i 
i 
td 
- l a t i o n a l L t d 
No of Man-months of Professional 
Staff Provided by associated firm: 
N o t Known 
Senior staff involved and Functions Performed 
M G C P W i j a y a t i l l e k e 
K B E K a r u n a r a t n e 
Dr . ( M s ) . P . d e A l w i s 
B A Dayananda 
S J M u n a s i n g h e 
B L Tennakoon 
C G u n a s e k e r a 
A s s t Team L e a d e r 
H y d r a u l i c E n g i n e e r 
Water Q u a l i t y S p e c i a l i s t 
S t r u c t u r a l E n g i n e e r 
S u r v e y S u p e r v i s o r 
G e o t e c h n i c a l E n g i n e e r 
S e n i o r T e c h n i c a l A d v i s o r 
Detailed Narrative Description of Project & Services Provided: 
O b j e c t i v e s o f t h e p r o j e c t w e r e t o ( a ) r e v i e w t h e p r e l i m i n a r y d e s i g n s i n t h e 
C a n a l S t u d y and p r o p o s e any j u s t i f i a b l e m o d i f i c a t i o n s u n d e r c l o s e 
d i s c u s s i o n w i t h t h e i m p l e m e n t i n g a g e n c y , ( b ) e s t i m a t e t h e e x t e n t o f 
r e s i d u a l f l o o d damage d u e t o r u n - o f f f r o m t h e i r own c a t c h m e n t s i n t h e l o w 
l y i n g a r e a s a f t e r t h e p r o p o s e d r e h a b i l i t a t i o n m e a s u r e s , ( c ) r e v i e w t h e 
p r o g r e s s o f t h e s h a n t y u g r a d i n g and l a n d a c q u i s i t i o n p r o g r a m m e s r e l a t e d t o 
t h e p r o j e c t i d e n t i f y i n g a n y c o n s t r a i n t s and p r o p o s i n g c o u n t e r m e a s u r e s , ( d ) 
a s s e s s t h e i m p a c t s o f t h e P r o j e c t on t h e w a t e r q u a l i t y o f t h e c a n a l s y s t e m 
and l a k e s and p r e p a r e s p e c i f i c c o u n t e r m e a s u r e s , ( e ) a s s e s s t h e i m p a c t s o f 
t h e P r o j e c t on t h e e n v i r o n m n e t a l c o n d i t i o n s , and p r e p a r e s p e c i f i c 
c o u n t e r m e a s u r e s i f n e c e s s a r y , ( f ) p r e p a r e r e v i e w r e p o r t s and i n c l u d e t h e 
d e s i g n c r i t e r i a and s t a n d a r d s t o b e a d o p t e d f o r t h e d e t a i l d e s i g n e t c . 
Firm's Name : Resources Development Consultants Ltd. 
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MAJOR WORK DURING LAST TEN YEARS WHICH BEST 
ILLUSTRATES QUALIFICATIONS 
!Project Nane : 
; E n v i r o n m e n t a l and R e s e t t l e m e n t S t u d i e s 
, ' F e a s i b l i t y S t u d y o f t h e K u k u l e g a n g a 
;Hydro Power P r o j e c t 
Country : | 
S r i Lanka ! 
[Project Location Within. Country Professional staff j 
Provided ] 
No of staff: 0 4 | 
Total No. of man months: 
1 2 . 5 ;' 
JNane of Client: 
| C e y l o n E l e c t r i c i t y B o a r d 
J Start Date: 
J(month/year) 
i O c t 1 9 9 1 
Completion date: 
(month/year) 
o n g o i n g 
Approx. Value of J 
Services: J 
JName of Associated 
IFinn if any: 
! E l e c t r o w a t t s , Lahmayer I n t . 
l and N i p p o n K o e i 
No of Man-months of Professional J 
Staff Provided by associated firm: J 
Senior staff involved and Functions Performed: 
E n v i r o n m e n t a l P l a n n e r 
Water Q u a l i t y S p e c i a l i s t 
S o c i o l o g i s t / S e t t l e m e n t P l a n n e r 
I n s t i t u t i o n a l D e v e l o p m e n t S p e c i a l i s t 
M. K a r u n a n a y a k e 
M s . N . R a t n a y a k e 
Ms. S . K o t t e g o d a 
Q . P . S . D i s s a n a y a k e 
Detailed Narrative Description of Project & Services Provided: 
CEB p r o p o s e s t o c o n d u c t a s e r i e s o f S t u d i e s on i s s u e s i n v o l v i n g e n v i r o n m e n t 
and r e s e t t l e m e n t a r i s i n g f rom t h e d e v e l o p m e n t p l a n s f o r t h e K u k u l e g a n g a 
Hydro Power P r o j e c t . 
RDC h a s p r o v i d e d c o n s u l t a n t s who w i l l c a r r y o u t s o c i o e c o n o m i c s u r v e y s on 
r e s e t t l e m e n t o f s e t t l e r s . D e t a i l e d e n v i r o n m e n t a l i m p a c t s t u d i e s on t h e 
f a u n a and f l o r a and t h e e c o s y s t e m s a r e a l s o e n v i s a g e d , i n t e r a l i a , t o 
a s c e r t a i n t h a t d e v e l o p m e n t p l a n s a r e i n c o n f o r m i t y w i t h C e n t r a l 
E n v i r o n m e n t a l A u t h o r i t y r e g u l a t i o n s . 
F i r m ' s Name : Resources Development Consultants Ltd. 
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MAJOR WORK DURING LAST TEN YEARS WHICH BEST 
ILLUSTRATES QUALIFICATIONS 
Project Name : 
E n v i r o n m e n t a l I m p a c t A s s e s s m e n t o f t h e 
Menik Ganga D i v e r s i o n P r o j e c t 
Project Location Within Country 
Uva and S o u t h e r n P r o v i n c e M o n e r a g a l a & 
Hambanto ta D i s t r i c t 
Name of Client: 
D e p a r t m e n t o f I r r i g a t i o n 
Country : 
S r i Lanka 
Professional staff 
Provided 
No of staff: 11 
Total No. of nan months: 
1 3 . 0 0 
Start Date: 
(month/year) 
1 6 t h Dec 1 9 9 1 
Completion date: 
(month/year) 
O n - g o i n g 
Approx. Value of 
Services: 
Name of Associated 
Firm if any: 
NIL 
No of Man-months of Professional 
Staff Provided by associated firm: 
NIL 
Senior staff involved i 
Dr G V Gunawardana 
Dr S . S o m a s i r i 
Mr S Rahubadda 
Mr D B S u m i t h r a a r a c h i 
Mr S B U F e r n a n d o 
P r o f S B a n d a r a n a y a k e 
Mr S T H e t t i g e 
Mr R N K a r u n a r a t n e 
Mr D A J Ranwala 
Mr E C F e r n a n d o 
Mr S S a n t i a g o 
Team L e a d e r / I r r i g a t i o n E n g i n e e r 
E n v i r o r a i e n t a l / L a n d U s e P l a n n e r 
D e v e l o p m e n t E c o n o m i s t 
E c o l o g i s t - F l o r a 
E c o l o g i s t - F a u n a 
A r c h a e o l o g i s t 
S o c i o l o g i s t 
G e o l o g i s t / H y d r o g e o l o g i s t 
H y d r o l o g ' i s t 
E n e r g y R e s o u r c e s P l a n n e r 
S a n i t a r y / W a t e r S u p p l y E n g i n e e r 
Detailed Narrative Description of Project & Services Provided: 
The P r o p o s a l s f o r t h e Menik Ganga D i v e r s i o n P r o j e c t p r o v i d e s f o r 
c o n s t r u c t i n g a w e i r a t S e l l a n g a l a a c r o s s Menik Ganga and d i v e r t i n g t h e w a t e r 
t o L u n u g a m v e h e r a R e s e r v o i r v i a a 17km c a n a l a c r o s s L u n u g a m v e h e r a N a t i o n a l 
P a r k . The p u r p o s e o f t h e d i v e r s i o n i s t o a m e l i o r a t e w a t e r s h o r t a g e s u n d e r 
t h e L u n u g a m v e h e r a S c h e m e . 
T h e E n v i r o n m e n t a l I m p a c t A s s e s s m e n t u n d e r t a k e n f o r t h i s s t u d y p r o v i d e s f o r 
d e t a i l e v a l u a t i o n o f t h e F e a s i b i l i t y S t u d y p r e p a r e d b y C e n t r a l E n v i r o n m e n t 
C o n s u l t a n c y B u r e a u and i d e n t i f y i m p a c t d u e t o i m p l e m e n t a t i o n o f t h e s t u d y 
p r o p o s a l s i n a l l a s p e c t s o f e n v i r o n m e n t w i t h i n p r o j e c t a r e a i n c l u d i n g -
i d e n t i f i c a t i o n o f e x i s t i n g e n v i r o n m e n t , p h y s i c a l , e c o l o g i c a l , 
a r c h a e o l o g i c a l , r e l i g i o u s and c u l t u r a l r e s o u r c e s , human s e t t l e m e n t s arid l a n d 
u s e , i n f r a s t r u c t u r e f a c i l i t i e s , w i t h i n t h e e n v i r o n m e n t , e v a l u a t i o n o f 
e n v i r o n m e n t a l i m p a c t s on t h e s e e l e m e n t s d u e t o i m p l e m e n t a t i o n o f s t u d y 
p r o p o s a l s , i d e n t i f i c a t i o n o f m i t i g a t o r y m e a s u r e s t o m i n i m i s e a s s e s s e d 
i m p a c t s , and c o s t / b e n e f i t a n a l y s i s o f p r o j e c t i m p l e m e n t a t i o n w i t h m i t i g a t o r y 
m e a s u r e s r e c o m m e n d e d . 
Firm's Name : Resources Development Consultants Ltd. 
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MAJOR WORK DURING LAST TEN YEARS WHICH BEST 
ILLUSTRATES QUALIFICATIONS 
[Project Name : 
! WETLAND CONSERVATION PROJECT -
| Handapan V i l l u 
Country : J 
SRI LANKA j 
!Project Location Within Country 
; P o l o n n a r u w a D i s t r i c t 
Professional staff | 
Provided J 
No of staff: 7 | 
[Name of Client: 
| C e n t r a l E n v i r o n m e n t A u t h o r i t y (CEA) 
Total No. of man months: | 
3 8 ! 
J Start Date: 
!(month/year) 
! F e b 1 9 9 2 
Completion date: 
(month/year) 
May 1 9 9 2 
Approx. Value of | 
Services: J 
S . L . R s . 1 1 5 , 0 0 0 . 0 0 ! 
IName of Associated 
JFirm if any: 
! EUROconsu l t 
No of Man-months of Professional | 
Staff Provided by associated firm: | 
unknown \ 
[Senior staff involved and Functions Performed: ! 
! 1 . Mr P K S Mahanama - R e g i o n a l P l a n n e r ' \ 
! 2 . Mr H D V S V a t t a l a - Wi ld L i f e E x p e r t | 
! 3 . Ms K T W e e r a s o o r i a - S o c i o l o g i s t / R e s e a r c h A s s t . 1 
! 4 . Mr A R a n j i t h - A s s t . Land Use P l a n n e r j 
! 5 . Mr K N a l i n d a - A s s t . B i o l o g i s t j 
! 6 . Mr M o h o t t a l a - A s s t . P l a n n e r j 
! 7 . Mr L i y a n a g e - C a r t o g r a p h e r | 
Detailed Narrative Description of Project & Services Provided: 
S u r v e y c a r r i e d o u t i n Mundel L a k e , P u t t l a m d i s t r i c t , t o p r e p a r e s i t e r e p o r t 
t o : 
D e t e r m i n e z o n e s w i t h i n w e t l a n d w h i c h s h o u l d b e u n c o n d i t i o n a l l y p r e s e r v e d , 
a r e a s t h a t c a n b e a l l o w e d r e g u l a t e d r e s o u r c e e x t r a c t i o n and a r e a s w h i c h 
c o u l d b e r e l e a s e d f o r d e v e l o p m e n t . 
R e p o r t s e r v e d a s a b a s e d o c u m e n t f o r p r e p a r a t i o n o f Management P l a n s f o r t h e 
w e t l a n d a r e a s t o b e c o n s e r v e d . 
T h i s S u r v e y m a i n l y c o n c e n t r a t e d on t h e f o l l o w i n g a s p e c t s : 
( 1 ) E c o l o g i c a l i n f o r m a t i o n on W e t l a n d d a t a on p r e s e n t s t a t u s and t r e n d s i n 
v e g e t a t i o n c o v e r , w a t e r q u a l i t y and s i l t a t i o n r a t e . 
( 2 ) S o c i o - e c o n o m i c s e t t i n g : t h e d e g r e e o f l a n d and r e s o u r c e u t i l i s a t i o n 
( p r e s e n t l e v e l and e x p e c t e d f u t u r e t r e n d s ) ; e x i s t i n g and f u t u r e 
( r e g i o n a l ) d e v e l o p m e n t p l a n s ; p r o d u c t i o n l e v e l s and number o f p e o p l e 
i n v o l v e d ; t h e i r i m p a c t on t h e W e t l a n d e c o s y t e m 
( 3 ) E x t e r n a l i n f l u e n c e s ; p o l l u t i o n from e f f l u e n t and w a s t e d i s p o s a l 
d e s c r i p t i o n o f h y d r o l o g y i n u p l a n d ; c h a n g e s i n s a l i n i t y ( s e e p a g e , 
s i l t a t i o n , c h a n g i n g c o a s t a l m o r p h o l o g y ) . 
( 4 ) E x i s t i n g ( m a n a g e m e n t ) s t r u c t u r e s ; p h y s i c a l h o n n d r y d f t m a r n a t i o n s , l a n d 
o w n e r s h i p ; p r o t e c t e d a r e a s t a t u s ; c o n f l i c t s w i t h e x i s t i n g j u r i s d i c t i o n ; 
o t h e r c o n f l i c t s and o v e r l a p i n management . 
F i r m ' s Name : Resources Development Consultants Ltd. 
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MAJOR WORK DURING LAST TEN YEARS WHICH BEST 
ILLUSTRATES QUALIFICATIONS 
Project Name : Connt.Ty : 
WETLAND CONSERVATION PROJECT 
- Muridel Lake SRI LANKA 
Project Location Within Country Professional staff 
Provided 
P u t t l a m d i s t r i c t No of staff: 7 
Name of Client: Total No. of man months: 
C e n t r a l E n v i r o n m e n t a l A u t h o r i t y 6 
Start Date: 
(month/year) 
F e b 1 9 9 2 
Completion date: 
(month/year) 
May 1 9 9 2 
Approx. Value of 
Services: 
S.L. R s . 1 1 5 , 0 0 0 . 0 0 
Name of Associated 
Firm if any: 
EUROconsu l t 
No of Man-months of Professional 
Staff Provided by associated firm: 
unknown 
Senior staff involved and 
1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
Mr 
Mr H D 
Ms K T 
Mr 
Mr 
P K S Mahanama -
V S V a t t a l a -
W e e r a s o o r i a -
A R a n j i t h 
Mr K N a l i n d a 
Mr M o h o t t a l a 
L i y a n a g e 
Functions Performed: 
R e g i o n a l P l a n n e r 
Wi ld L i f e E x p e r t 
S o c i o l o g i s t / R e s e a r c h A s s t . 
A s s t . Land U s e P l a n n e r 
A s s t . B i o l o g i s t 
A s s t . P l a n n e r 
C a r t o g r a p h e r 
Detailed Narrative Description of Project & Services Provided: 
S u r v e y c a r r i e d o u t i n Mundel L a k e , P u t t l a m d i s t r i c t t o p r e p a r e s i t e r e p o r t s 
t o : 
D e t e r m i n e z o n e s w i t h i n t h e w e t l a n d w h i c h s h o u l d b e u n c o n d i t i o n a l l y 
p r e s e r v e d , a r e a s t h a t c a n b e a l l o w e d r e g u l a t e d r e s o u r c e e x t r a c t i o n and a r e a s 
w h i c h c o u l d b e r e l e a s e d f o r d e v e l o p m e n t . 
R e p o r t s e r v e d a s a b a s e d o c u m e n t f o r p r e p a r a t i o n o f Management P l a n s f o r t h e 
W e t l a n d a r e a s t o b e c o n s e r v e d . 
T h i s S u r v e y m a i n l y c o n c e n t r a t e d on t h e f o l l o w i n g a sDects : 
( 1 ) E c o l o g i c a l i n f o r m a t i o n on W e t l a n d d a t a on p r e s e n t s t a t u s and t r e n d s i n 
v e g e t a t i o n c o v e r , w a t e r q u a l i t y and s i l t a t i o n r a t e . 
( 2 ) S o c i o - e c o n o m i c s e t t i n g : t h e d e g r e e o f l a n d and r e s o u r c e u t i l i z a t i o n 
( p r e s e n t l e v e l and e x p e c t e d f u t u r e t r e n d s ) ; e x i s t i n g and f u t u r e 
( r e g i o n a l ) d e v e l o p m e n t p l a n s ; p r o d u c t i o n l e v e l s and number o f p e o p l e 
i n v o l v e d ; t h e i r i m p a c t on t h e W e t l a n d e c o s y t e m 
( 3 ) E x t e r n a l i n f l u e n c e s ; p o l l u t i o n f rom e f f l u e n t and w a s t e d i s p o s a l 
d e s c r i p t i o n o f h y d r o l o g y i n u p l a n d ; c h a n g e s i n s a l i n i t y ( s e e p a g e , 
s i l t a t i o n , c h a n g i n g c o a s t a l m o r p h o l o g y ) . 
( 4 ) E x i s t i n g ( m a n a g e m e n t ) s t r u c t u r e s ; p h y s i c a l b o u n d r y d e m a r c a t i o n s , l a n d 
o w n e r s h i p ; p r o t e c t e d a r e a s t a t u s ; c o n f l i c t s w i t h e x i s t i n g j u r i s d i c t i o n ; 
o t h e r c o n f l i c t s and o v e r l a p i n management . 
Firm's Name : Resources Development Consultants Ltd. 
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MAJOR WORK DURING TAST TEN YEARS WHICH REST 
I1JJJSTRATES QUALIFICATIONS 
Project Name : 
E n v i r o n m e n t a l I m p a c t A s s e s s m e n t o f t h e 
F o r e s t S e c t o r D e v e l o p m e n t P r o j e c t 
C o n n t r v : 
S r i Lanka 
Project Location Within Country 
I s l a n d w i d e 
Name of Client: 
D e p a r t m e n t o f F o r e s t r y (IDA f u n d e d ) 
Professional staff 
Provided 
No of staff: 05 
Total No. of man months: 
16 mm 
Start Date: 
(month/year) 
D e c . 1930 
Completion.date: 
(month/year) 
April 1991 
Approx. Value of 
Services: 
Rs.1,513,000/-
Name of Associated 
Firm if any: 
n o n e 
No of Man-months of Professional 
Staff Provided by associated firm: 
Senior staff involved and Functions Performed: 
Mr. W.R.H. P e r e r a 
Mr. D . B . S u m i t h r a r a c h c h i 
Mr. K . P . S r i B h a r a t h i e 
Mr. G.V. Gunawardena 
D r . S . B . U . F e r n a n d o 
- Team L e a d e r / F o r e s t . E o o l n t f i s t 
- F o r e s t B o t a n i s t 
- F o r e s t r y S p e c i a l i s t 
- F o r e s t H y d r o l o g i s t 
- W i l d L i f e E c o l o g i s t . 
Detailed Narrative Description of Project & Services Provided: 
S t u d y d e s i g n e d t o c a r r y o u t an E n v i r o n m e n t a l I m p a c t A s s e s s m e n t o f t h e 
p r o p o s e d a c t i v i t i e s o f t h e F o r e s t S e a c t o r D e v e l o p m e n t P r o j e c t w i t h s p e c i a l 
r e f e r e n c e , i n t e r a l i a , t o h a b i t a t s w i t h r e s p e c t t o t h r e a t e n e d e c o s y s t e m s , 
f a u n a and f l o r a , l a n d p r e p a r a t i o n and a f t e r c a r e , s o i l e r o s i o n , and r o a d 
c o n s t r u c t i o n f o r l o g g i n g . 
RDC c o n s u l t a n t s e x a m i n e d i n d e t a i l t h e c o m p o n e n t s o f t h e FSDP w h i c h w e r e 
l i k e l y t o h a v e a d v e r s e e n v i r o n m e n t a l c o n s e q u e n c e s and recommended m i t i g a t i o n 
m e a s u r e s t o o v e r c o m e e n v i r o n m e n t a l c o n s e q u e n c e s . Enumerated i n d e t a i l t h e 
p o s s i b l e m e a s u r e s , p r a c t i c a l f o r f o r e s t r y o p e r a t i o n s , f o r t h e e s t a b l i s h m e n t 
o f e n v i r o n m e n t a l s a f e g u a r d s w h i c h w i l l m i n i m i z e t h e d e t e r i m e n t a l i m p a c t s 
i d e n t i f i e d . Where t h e r e c o m m e n d a t i o n s w e r e n o t i n f a v o u r o f i m p l e m e n t i n g o f 
t h e p r o p o s e d p r o j e c t a c t i v i t i e s , s u g g e s t e d a l t e r n a t e s t r a t e g i e s f o r p r o j e c t 
d e v e l o p m e n t . 
S u b m i t t e d R e p o r t w i t h s u p p o r t i n g m a t e r i a l s and b a c k g r o u n d i n f o r m a t i o n 
c o n t a i n i n g an a n a l y s i s o f t h e p r o b a b l y b e n e f i c i a l and a d v e r s e i m p a c t s w h i c h 
t h e p r o j e c t w i l l h a v e on t h e e n v i r o n m e n t w i t h a p p r o p r i a t e r e c o m m e n d a t i o n s . 
F i r m ' s Name : Resources Development Consultants Ltd. 
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MAJOR WORK DURING LAST TEN YEARS WHICH BEST 
ILLUSTRATES QUALIFICATIONS 
Project Nane : 
GTZ Funded S t u d y o f R e h a b i l i t a t i o n o f 
Water S u p p l y and S a n i t a t i o n S y s t e m 
Project Location Within Country : 
V a v u n i y a and K u r u n e g a l a D i s t r i c t s 
Name of Client: 
GTZ 
Country : 
S r i Lanka 
Professional staff 
Provided 
No of staff: 0 3 
Total No. of man-months: 
2 . 5 
Start Date: 
(month/year) 
J u n e 1 9 8 9 
Completion date: 
(month/year) 
J u l y 1 9 8 9 
Approx. Value of 
Services: 
R s . 2 0 0 , 0 0 0 
Name of Associated 
Firm if any: 
N i l 
No of Man-months of Professional 
Staff Provided by associated firm: 
N i l 
Senior staff involved and Functions Performed: 
G V i s v a s a m 
T D e v e n d r a 
M G J A E F e r n a n d o 
A - D a y a r a n t n e 
- S o c i o E c o n o m i s t 
- Management S p e c i a l i s t 
- Water S u p p l y and S a n i t a t i o n E n g i n e e r 
- R u r a l S o c i o l o g i s t 
Detailed Narrative Description of Project & Services Provided: 
The o b j e c t i v e o f t h e p r o j e c t w a s t o r e v i e w t h e e x i s t i n g w a t e r s u p p l y and 
s a n i t a t i o n s y s t e m s i n t h e V a v u n i y a and K u r u n e g a l a d i s t r i c t s and recommend 
s t r a t e g i e s f o r i m p r o v e m e n t i n t h e f i e l d s o f f i n a n c e and r e c o n s t r u c t i o n , 
o p e a r t i o n s and m a i n t e n a n c e , p r o m o t i o n o f communi ty h y g i e n e , and t r a i n i n g a t 
l o c a l and v i l l e g e l e v e l . 
S e r v i c e s i n c l u d e d s t u d y o f t h e r e g i o n a l , a d m i n i s t r a t i v e and f i n a n c i a l 
i n f r a s t r u c t u r e , e d u c a t i o n a l q u a l i f i c a t i o n s and e x p e r i e n c e o f a d m i n i s t r a t i v e 
and f i n a n c i a l p e r s o n n e l , arid f o r m u l a t i o n o f p o l i c y f o r i n s t i t u t i o n a l 
d e v e l o p m e n t w i t h t h e i n t r o d u c t i o n o f modern management and f i n a n c i a l 
p r i n c i p a l s . A s s e s s c a p a c i t y o f e x i s t i n g s t a f f i n k e y i n s t i t u t i o n s and 
recommend s t a f f t r a i n i n g d e v e l o p m e n t p r o g r a m m e s . 
A s s e s s p r e s e n t c o m m u n i t y i n v o l v e m e n t , p a r t i c u l a r l y t h e r o l e o f women, i n 
t h e w a t e r and s a n i t a t i o n s e c t o r and f o r m u l a t e g u i d e l i n e s f o r e n c o u r a g i n g 
cominunity p a r t i c i p a t i o n i n programmes t o i m p r o v e s a n i t a r y arid h e a l t h h a b i t s 
w i t h a v i e w t o r e d u c i n g w a t e r r e l a t e d d i s e a s e s . Examine i m p l e m e n t a t i o n 
c a p a c i t y and a c c e p t a n c e by t h e communi ty o f s u c h e d u c a t i o n a l p r o g r a m m e s . 
A s s e s s s a n i t a t i o n f a c i l i t i e s and recommend i m p r o v e m e n t s w h e r e n e c e s s a r y . 
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F i r m ' s Name :Resources Development Consultants Ltd. 
MAJOR WORK DURING LAST TEN YEARS WHICH BEST 
ILLUSTRATES QUALIFICATIONS 
P r o j e c t Name : C o u n t r y : 
P o l i c y S t u d i e s on E n v i r o n m e n t - S r i Lanka 
S t a t i o n e r y P o l l u t i o n S o u r c e s 
P r o j e c t L o c a t i o n W i t h i n C o u n t r y P r o f e s s i o n a l s t a f f 
I s l a n d w i d e s a m p l e , S r i Lanka P r o v i d e d 
No o f s t a f f : 04 
Name o f C l i e n t : T o t a l N o . o f man m o n t h s : 10 
C e n t r a l E n v i r o n m e n t a l A u t h o r i t y w i t h 
D u t c h A i d . 
S t a r t D a t e : 
( m o n t h / y e a r ) 
J a n u a r y 1 9 8 9 
C o m p l e t i o n d a t e : 
( m o n t h / y e a r ) 
Hay 1 9 8 9 ' 
A p p r o x . V a l u e o f 
S e r v i c e s : 
SL R s . 4 0 2 , 0 0 0 / -
Name o f A s s o c i a t e d 
F i r m i f a n y : 
Hone 
No o f Man-months o f P r o f e s s i o n a l 
S t a f f P r o v i d e d b y a s s o c i a t e d f i r m : 
S e n i o r s t a f f i n v o l v e d and F u n c t i o n s P e r f o r m e d : 
C S a t h k u n a n a t h a n 
P I l l a n g o v a n 
D Jayamanne 
D r . Amerakone 
Team L e a d e r 
E n v i r o n m e n t a l / C h e m i c a l E n g i n e e r 
E n v i r o n m e n t a l / C h e m i c a l E n g i n e e r 
E n v i r o n m e n t a l / C h e m i c a l E n g i n e e r 
D e t a i l e d N a r r a t i v e D e s c r i p t i o n o f P r o j e c t & S e r v i c e s P r o v i d e d : 
RDC C o n s u l t a n t s u n d e r t o o k a m e a s u r e m e n t and a s s e s s m e n t o f p o l l u t i o n i n 8 , 0 0 0 
e s t a b l i s h m e n t s i n c l u d i n g h i s p i t a l s , f a c t o r i e s and h o t e l s w i t h i n t h e i s l a n d . 
The p u r p o s e was t o a s s i s t i n e v o l v i n g a L i c e n c i n g S y s t e m f o r p o t e n t i a l l y 
p o l l u t i n g i n d u s t r i e s a s an amendment t o t h e N a t i o n a l E n v i r o n m e n t a l a c t f o r 
s t r e n g t h e n i n g t h e r e g u l a t o r y p o w e r s o f t h e C e n t r a l E n v i r o n m e n t a l A u t h o r i t y . 
S e r v i c e s f u r t h e r i n v o l v e d p r o v i d i n g i n v e s t i g a t o r s t o a s s i s t i n s u r v e y and 
c o m p u t e r programmer t o p r o c e s s c o l l e c t e d d a t a i n r e q u i r e d f o r m . 
F i r m ' s Name : R e s o u r c e s D e v e l o p m e n t C o n s u l t a n t s L t d . 
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MAJOR WORK DURING LAST TEN YEARS WHICH BEST 
ILLUSTRATES QUALIFICATIONS 
! P r o j e c t Name : 
! P e a t D e v e l o p m e n t P r o j e c t 
! C o u n t r y : ; 
1 S r i Lanka ; 
[ P r o j e c t L o c a t i o n W i t h i n C o u n t r y 
| M u t h u r a j a w e l a ! P r o f e s s i o n a l s t a f f ; ! P r o v i d e d ; 
!No o f s t a f f : 0 3 j 
J Name o f C l i e n t : ! T o t a l N o . o f man m o n t h s : 10 j 
FINNIDA | j 
' S t a r t D a t e : | 
( m o n t h / y e a r ) J 
J a n u a r y 1 9 8 5 | 
C o m p l e t i o n d a t e : 
( m o n t h / y e a r ) 
A p r i l 1985 
A p p r o x . V a l u e o f | 
S e r v i c e s : | 
SL R s . 4 5 0 , 0 0 0 / - | 
Name o f A s s o c i a t e d 
F i n n i f a n y : 
Ekono Oy, F i n l a n d 
! No o f Man-months o f P r o f e s s i o n a l | 
! S t a f f P r o v i d e d b y a s s o c i a t e d f i r m : J 
! 0 4 ; 
S e n i o r s t a f f i n v o l v e d and F u n c t i o n s P e r f o r m e d : ; 
P G J o s e p h 
G H F W e l i k a l a 
P Anandappa 
- E n e r g y S p e c i a l i s t ; 
- S o c i a l S c i e n t i s t j 
- E n v i r o n m e n t a l S p e c i a l i s t ; 
D e t a i l e d N a r r a t i v e D e s c r i p t i o n o f P r o j e c t & S e r v i c e s P r o v i d e d : 
F e a s i b i l i t y S t u d y t o d e t e r m i n e w h e t h e r t h e P e a t d e p o s i t s a t M u t h u r a j a w e l a 
w e r e s u i t a b l e f o r d o m e s t i c and i n d u s t r i a l e n e r g y p u r p o s e s . 
C a r r i e d o u t g e o l o g i c a l s u r v e y t o d e t e r m i n e t h e d e p t h and e x t e n t o f P e a t 
d e p o s i t s t e s t s t o d e t e r m i n e t h e q u a l i t y o f p e a t arid an a n a l y s i s on t h e 
s u i t a b i l i t y u s i n g t h e p e a t f o r d o m e s t i c and i n d u s t r i a l p u r p o s e s . 
A s o c i o - e c o n o m i c s u r v e y was c a r r i e d o u t t o d e t e r m i n e t h e f a m i l i e s t h a t w o u l d 
h a v e t o b e r e l o c a t e d i n c l u d i n g c r e a t i n g employment and e n t r e p r e n e u r 
d e v e l o p m e n t o p p o r t u n i t i e s . An E n v i r o n m e n t a l I m p a c t S t u d y t o d e t e r m i n e s o u n d 
e x t r a c t i o n p r a c t i c e s was a l s o c a r r i e d o u t . 
F i r m ' s Name : R e s o u r c e s D e v e l o p m e n t C o n s u l t a n t s L t d . 
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MAJOR WORK DURING LAST TEN YEARS WHICH BEST 
ILLUSTRATES QUALIFICATIONS 
JProject Name : Water Supply, Sanitation 
! and Health Education Sector Project 
Country: ! 
Sri Lanka ! 
!Project Location Within Country 
! Colombo 
Professional staff ! 
Provided ! 
No of staff: 04 \ 
No. of man months: ! 
105 
J Name of Client: 
USAID 
J Start Date: 
!(month/year) 
August 1985 
Completion date: 
(month/year) 
August 1988 
Approx. Value of | 
Services: ! 
SL.Rs.1,800,000 ; 
Name of Associated 
JFirm if any: Lead Firm -
! Engineering Science Inc. 
No of Man-months of Professional ! 
Staff Provided by associated firm: ! 
Not known I 
!Senior staff involved and Functions Performed: ! 
Messrs. W. de S. Jayawardena, G.N.Mailvaganam, D.D.Ranasinghe/ 
S.R. de Zilva 
Detailed Narrative Description of Project & Services Provided: 
The project is designed to provide a package of services to the 
National Water Supply & Drainage Board (NWSDB) to the Head Department 
and to NGO's operating within the scope of the project to do the 
following - (a) upgrade and improve the institutional capabilities of 
NWSDB to plan, design, rehabilitate, construct, operate and maintain 
water supply and sanitation systems throughout Sri Lanka (b) to 
establish a strategic planning committee within NWSDB to engage in 
investment planning, identify high priority projects and technical 
requirements etc (c) to establish within NWSDB a task force to review 
existing personnel planning and management procedures and to develop 
a plan of action to improve staff benefits and develop an incentive 
package for staff (d) to form within NWSDB a rural sanitation unit in 
agreement with the Ministry of Health to coordinate the management of 
Health Education, sanitation services and encourage community 
participation in such activities (e) to provide training to both at 
the local level and also overseas via a series of seminars workshops, 
etc, to staff engaged in providing these services (f) to examine 
possibilities to reorganise and decentralise NWSDB's operations and 
(g) to establish better coordination between the different 
governmental organisations engaging in these sectors including a 
review of the legal provisions relating thereto. 
Firm's Name :Resources Development Consultants LtcL. 
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MAJOR WORK DURING LAST TEN YEARS WHICH BEST 
ILLUSTRATES QUALIFICATIONS 
!Project Name : IDA FUNDED THIRD WATER 
; SUPPLY REHABILITATION & SEWERAGE PROJECT 
Country: 
Sri Lanka ; 
[Project Location Within Country 
! 07 towns consisting of 03 towns North of 
! Colombo and 04 towns East of Colombo 
Professional staff [ 
Provided ! 
No of staff: 06 [' 
No. of man months: [ 
on i 
[Name of Client: National Water Supply & 
! Drainage Board (NWSDB) 
[Start Date: [ Completion date: | Approx. Value of [ 
[(month/year) j (month/year) [ Services: [ 
April 1985 | August' 1385 ; Rs.1,200,000 [ 
> - - ' ' * 
[Name of Associated 
[Firm if any: 
Nil 
No of Man-months of Professional [ 
Staff Provided by associated firm: | 
Nil • '; 
[Senior staff involved and Functions Performed: [ 
P.E. Mead - Project Director ; 
D.E.F.Jayasuriya - Team Leader/Water Supply Engineer I 
S.L.Perera - Financial Analyst ; 
C.W.Ranwaia - Socio-Economist | 
P.B.Galketiya - Water Supply Engineer ; 
S.J. Munasinghe - Chief Surveyor ; 
Detailed Narrative Description of Project & Services Provided: 
A feasibility study arid project preparation for funding by the IDA of 
a project to provide water supply to 03 towns North of Colombo, 
namely, Kandana, Ragama and Ja-ela with 75,000 people and 04 towns 
East of Colombo namely, Battaramuila, Talangama, Kaduwela end 
Pannipitiya with 60,000 people. Work included - (,a) reviewing 
existing socio-economic data arid update available information by 
field surveys to determine appropriate service levels based on income 
levels, ability and willingness to pay arid family budget 
considerations etc \h) preparing base mapping (c) determining 
population and demand forecast (d; assisting NWSDB to determine 
charging policy and arrangements with local authorities etc, (e) 
determining operations and maintenance requirements, financial and 
economic analysis KXpreparing an outline system with least cost 
design options to meet demand upto 1990 and anticipated flows upto 
2000 (,g) detailed engineering (.h; implementation schedules, cost 
estimates, bills of quantities, bid documents, etc. The project was a 
IDA funded project, total cost U3$. 40 million. The firm provided all 
services required for the project. 
Firm's Name :Resources Development Consultants LLoL. 
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APPENDIX I 
SUGGESTED LIST OF ANALYTICAL DETERMINANDS 
APPENDIX 1 - SUGGESTED LIST OF ANALYTICAL DETERMINANDS 
Water Quality 
Dissolved Oxygen 
Temperature 
Transparency 
Conductivity 
PH 
BOD 
COD 
Total suspended solids 
Chloride 
Ammoniacal nitrogen 
Total nitrogen 
Total phosphorus 
Faecal coliforms 
Chlorophyll a 
Benthic Quality 
Moisture loss @ 105°C 
Ignition loss @ 500°C 
Ammoniacal nitrogen 
Total nitrogen 
Total phosphorus 
Sulphide 
PH 
BOD 
COD 
Cadmium 
Chromium 
Copper 
Mercury 
Lead 
Zinc 
APPENDIX II 
CVs OF CONSULTANCY TEAM 
Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
CURRICULUM VITAE 
Name Geof f rey Byrns 
Date o f B i r th 30 November 1952 ' 
Nat ional i ty Br i t ish 
Present Appo in tment Pr inc ipa l Scientist 
Education BSc (Hons) Chemist ry , Sheff ie ld Poly technic , 1976 
D M S (D ip loma in Management Studies), 1990 
Eng l i sh : Mo the r tongue 
Chartered Chemist , C.Chem , 
Member o f the Inst i tut ion o f Water and Envi ronmenta l 
Management 
Synopsis Geof f rey Byrns has a total o f 15 years experience in the water 
industry in the U K , special ising in wastewater treatment. The 
ma jo r i t y o f his experience has been w i t h Severn Trent Wate r where 
he was invo lved w i th both large and small works , operat ional 
management, capital programmes and process design. H e has 
part icu lar experience in the contro l and treatment o f industr ia l 
eff luents inc lud ing the setting and mon i to r ing o f consent standards. 
Pr io r to j o i n i n g S W K his experience w i th the env i ronmenta l 
consul tancy, Cremer & Warner , has included the assessment o f 
industr ia l eff luent treatment fac i l i t ies, the evaluat ion o f the 
po l lu t ion f r o m surface run -o f f and r iver po l lu t ion surveys. H e has 
been invo lved in the envi ronmenta l impact assessment ( E I A ) o f 
power station developments, inc inerat ion projects, l and f i l l and 
contaminated "land studies both as a team member and Project 
Manager , his specialist input has concentrated on water qual i ty 
aspects. Experience has been gained in the f ie ld o f Env i ronmenta l 
Aud i t i ng where audits have been undertaken for a range o f 
industr ies such as tanning, food manufacture and vehic le 
component manufacture. 
Languages 
Professional Qual i f icat ions 
r 
Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
Geof f rey Byrns 
Professional H is to ry 
1991 to date Pr incipal Chemist , Scott W i l son K i r kpa t r i ck & Partners
 ; 
Responsible for a key input into an O D A funded env i ronmenta l 
project in Braz i l . The Reci fe Env i ronmenta l Con t ro l pro ject was 
designed to assist the government o f Brazi l in strengthening the 
inst i tut ions responsible fo r env i ronmenta l protect ion in the State o f 
Pernainbuco and for p rov id i ng t ra in ing in E I A , industr ia l waste 
water treatment, env i ronmenta l p lanning and po l lu t i on con t ro l . 
As a member o f a mu l t i -d isc ip l ina ry team he has been invo lved in 
the review o f an E I A for a proposed Nat ional Power Waste to 
Energy Centre on the R iver Thames. Speci f ic invo lvement 
included the effects o f such a development on water qual i ty and 
aquatic ecology. 
Invest igat ion o f the surface and ground water po l lu t ion ar is ing f r o m 
the development o f a 45 ha fo rmer co l l i e ry site. 
A baseline water qua l i ty survey was undertaken f o l l owed by the 
product ion o f a management plan to treat and min im ise po l l u t i ng 
run -o f f f rom the site du r ing development. The w o r k is ongo ing . 
Undertaken study into the feasib i l i ty o f .new and novel technology 
for sewage treatment at Saltash Sewage Treatment W o r k s for South 
West Water. The study prov ided a technical and f inancia l 
evaluation o f technologies such as submerged b io log ica l aerated 
f i l ter , physico-chemical t reatment, pure oxygen systems and 
dis infect ion to a site where env i ronmenta l considerat ions were 
prominent . -
1990-91 Principal Scientist, Crenier & Warner L td 
Responsible for the prov is ion and development o f water related 
consultancy services inc lud ing legal and pract ical advice re lat ing to 
water po l lu t ion , feasib i l i ty studies for pre-treatment o f industr ia l 
ef f luents, envi ronmental assessments lo support p lann ing 
applications and product ion o f p roo f o f evidence fo r pub l ic 
inquir ies, and env i ronmenta l audi t ing inc lud ing pre-aquis i t ion 
audits. 
Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
Geof f rey Byrns 
Professional H is tory 
Responsible for the management o f a study undertaken on behal f o f 
Powergen to assess the impact on water qual i ty o f dam maintenance 
and d raw-down fo r a hydro electr ic power station in mid-Wales . 
Th is invo lved coord inat ing a p rogramme o f chemical and macro 
invertebrate sampl ing and analysis in con junct ion w i th the 
Univers i ty o f Manchester, repor t ing to Powergen on both the 
chemical and b io logica l status and negotiat ing w i th the N R A over 
temporary consents. 
Assessment o f the ef f luent treatment fac i l i t ies, on behal f o f T o t a l , 
for a planned natural gas f i red power station in Yorksh i re . Th is 
invo lved the evaluat ion o f the process engineer ing connected w i t h 
the separation and treatment o f the vo la t i le and non-vo lat i le 
components f rom a major Nor th Sea gas p ipel ine. The assessment 
included the evaluat ion o f the impacts f r o m treated process 
ef f luents, surface run -o f f and the on-site use and storage o f 
chemicals. 
Evaluat ion o f the process po l lu t ion and surface run -o f f at a 
ch ipboard/ formaldehyde manufacturer in Wales , mak ing 
recommendations for mon i to r ing and suitable cont ro l measures. 
The factory was situated in a sensitive part o f a r iver catchment 
used fo r potable supply. 
Member o f a team involved in sampl ing and assessing the impact o f 
ef f luent and run -o f f discharged f r o m an explosives factory in to 
estuarial waters o f a designated SSSI on the Essex coast. 
Undertaken feasibi l i ty study on the anaerobic treatment o f 
concentrated waste water f rom the food (bakery) indust ry . 
Project managed a review on behalf o f Leeds C i ty for the 
environmental assessment o f a planned sewage sludge incinerat ion 
plant w i th a design capacity o f 30,000 i .d .s /annum, and an adjacent 
Cl in ica l Waste Incinerator. The rev iew considered the combined 
envi ronmental effects o f these two incinerators w i th special 
emphasis given to the proposed process designs and technologies. 
Inv i ted to lecture at a course on Advanced Industr ia l Wastewater 
Treatment at Loughborough Un ivers i ty . 
r 
1984-90 
1982-84 
Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
Geof f rey Byrns 
Assistant Reclamat ion Cont ro l le r , Severn Trent Water Pic 
Responsible- for the operat ion and management o f Stoke Bardolph 
Water Reclamation W o r k s , one o f the largest sewage treatment 
faci l i t ies in the U K . Had direct responsib i l i ty fo r per formance o f 
the fac i l i ty w i th 27 staff and fu l l budgetary contro l for the area 
wh ich included a range o f sewage treatment plants o f var ious sizes 
and designs. 
The fac i l i ty is a large surface aeration activated sludge plant 
serving a populat ion equivalent o f 700,000. The W o r k s inc luded a 
large scale anaerobic digest ion plant incorporat ing a 2.5 M W dual 
fuel power stat ion. 
Experience o f a w ide range o f sludge processing; opt ions was 
gained dur ing this per iod par t icu lar ly in the anaerobic digest ion 
process and the disposal and agr icu l tura l ut i l isat ion o f sludges. 
He was responsible fo r the development o f an in-house t ra in ing 
course for staff on the b io log ica l treatment o f sewage. Th is 
invo lved the product ion o f t ra in ing material and presentation o f 
lectures. 
As manager o f this area he had a s igni f icant ro le in implementat ion 
o f the capital p rog ramme for the works w i th a part icular emphasis 
on process design. 
Assistant Area Cont ro l le r , Severn Trent Water 
Responsible for operat ional management o f al l rural sewage works 
in South Not t inghamshi re . 
Seconded to the water supply funct ion to gain experience in the 
p lann ing , organis ing and al locat ion o f resources in this area. 
Scott Wilson Kirkpatrick 
Geoffrey Byrns 
Pol lut ion Cont ro l Of f icer , Severn Trent Water 
Responsible for ensuring the legal compl iance o f all industr ia l 
eff luents discharging in the Not t inghamshi re area. The industries 
ranged f rom chemical and pharmaceut ica l , through metal f i n i sh ing , 
to text i le and food processing industr ies. 
The major experience gained dur ing this per iod was in the 
moni to r ing and contro l o f point source and d i f fuse fo rms o f 
po l lu t ion w i th in a large industr ia l conurbat ion. 
He was invo lved in the development and use o f p i lo t plant to assess 
the treatabi l i ty o f industr ial ef f luents and their acceptance in to the 
treatment system. 
Other duties consisted o f the preparat ion o f Consents to Discharge, 
advice on the pre-treatment o f ef f luents and the invest igat ion o f 
accidents and po l lu t ion incidents. 
Water audits and mass balances were undertaken in con junct ion 
w i th major industries to reduce hydrau l ic and po l lu t ion loads to the 
receiv ing treatment faci l i t ies. 
Gained experience in the appl icat ion o f a w ide range o f industr ia l 
eff luent treatment processes. 
Development Chemist , F o s p u r L t d , Derbyshi re 
Invo lved in the testing and development o f current and new 
chemical treatment products. In part icular , i nvo lved in deve lop ing 
bacterial cultures capable o f degrading tox ic organic compounds 
(substituted phenols) using cont inuous culture techniques. 
Dr Jenkins Memor ia l A w a r d , 1988 for paper presented to I W E M . 
" F l o w Balancing and the Cont ro l o f Act ivated Sludge Plants" 
A n annual award for young authors. 
r 
Scott Wilson Kirkpatrick 
C O N S U L T I N G E N G I N E E R S 
CURRICULUM VITAE 
Name Michae l J Le Gouais 
Date o f B i r th 15 A p r i l 1943 / ' 
Nat ional i ty : Br i t ish 
Present Appo in tment Partner 
Education BSc(Eng) , C i v i l Engineer ing, London Un ivers i ty , 1964 
M S c , I r r igat ion Engineer ing, Southampton Un ivers i t y , 1977 
Languages Engl ish : Mother tongue 
French: Good 
Professional Qual i f icat ions Member o f the Inst i tut ion o f C i v i l Engineers 
Member o f the Inst i tut ion o f Water and Env i ronmenta l Management 
Synopsis Michae l L e Gouais has been w i th Scott W i l son K i r kpa t r i c k & 
Partners since 1970 and is a Partner responsible for water and 
wastewater projects. A f t e r w o r k i n g w i th the Met ropo l i tan and 
Medway Water Boards he jo ined S W K to w o r k on a number o f 
water supply schemes in N ige r ia , f o l l owed by the design and 
construct ion o f water supply schemes in Kenya inc lud ing the 
Mombasa & Coastal Water Supply Project , and, in U K , the design 
o f Gravesend Sewage Treatment W o r k s . In 1975 he was awarded 
the Sir C y r i l K i rkpa t r i ck Fe l lowsh ip to study for a M S c in 
I r r iga t ion Engineer ing at Southampton Un ivers i ty . Between 1978 
and 1981 he worked in Kenya, as Senior Resident Engineer and 
later as the Project Manager for the Mombasa Water Supply 
project. He returned to the U K in 1981 and since then has been 
responsible for a var iety o f water and wastewater projects 
inc lud ing : water supply sewerage and i r r igat ion for airports in I raq 
and Abu D h a b i ; water supplies to 8 towns in Za i re ; r iver diversions 
and t ra in ing works in U K , M a l a w i and T u r k e y ; f lood studies fo r 
f lood pla in development in U K ; groundwater development for 
l ivestock in Sudan; study o f water resources and f l ood ing in the 
River Lee, London ; feasibi l i ty study for water and sanitation to the 
Ezu lw in i Va l ley , Swazi land; watercourse crossings fo r the 
Anato l ian M o t o r w a y , Tu rkey , drainage and water resource aspects 
o f part o f the Channel Tunnel Rai l L i n k and l ow f lows and f lood 
studies fo r N R A Regions. 
Scott Wilson Kirkpatrick 
Michae l J Le Gouais 
Partner, Scott Wi l son K i r kpa t r i ck & Partners / 
Responsible for : 
- design o f water supply schemes in N iger ia , K e f f i ( 4 5 , 0 0 0 m J / d ) 
and Doma ( 1 2 , 0 0 0 m 3 / d ) in Plateau State and Benin and W a r r i 
E f fu run (each o f 80,OOOm 3 /d) in Bendel State 
- research project for Nat ional Rivers Au tho r i t y ( U K ) to develop a 
standard method for assessment and classi f icat ion o f l o w f l o w 
condi t ions in r ivers due to abstract ion. 
- f lood studies for ' m a i n i n g ' R iver L y d and C inder fo rd B rook fo r 
N R A Severn Trent Region 
Associate, Scott Wi l son K i r kpa t r i c k & Partners 
Responsible for : 
- hydraul ic and hydro log ica l studies for drainage o f the H a i l i n g to 
Ash ford section o f the proposed Channel Tunnel Rai l l i nk 
- out l ine designs and preparat ion o f tender documents fo r Bauchi 
Water Supply, N iger ia compr is ing treatment p lant , pump ing and 
d is t r ibut ion o f 4 5 , 0 0 0 m 3 / d to a populat ion o f 500 ,000 . Studies 
included assessment o f env i ronmenta l impact , par t icu lar ly related 
to sanitat ion, surface water drainage and sol id waste disposal. 
- feasibi l i ty study for water supply and sanitation to the E z u l w i n i 
Va l ley , Swazi land, a per i -urban area w i th a populat ion o f 
30 ,000 . The study, funded by O D A comprised engineer ing and 
socio-economic studies, the latter inc lud ing a consumer survey to 
determine per-capita-demand and ta r i f f impact 
- study o f the River Lee in London for Thames Water cover ing 
water resources and operat ion o f the f lood re l ie f channel 
Scott Wilson Kirkpatrick 
Michael J Le Gouais 
- land drainage aspects o f proposals for a major shopping 
development at Wraysbury , Staines, U K in the f lood pla in o f the 
River Thames inc lud ing negotiat ion o f f lood compensat ion 
measures and land drainage consents and g iv ing evidence at 
Publ ic Inqu i ry 
- design o f r iver intake on the River Med ina , for Southern Water 
- hydrological and hydraul ic studies for watercourse crossings for 
37km o f the Anato l ian Mo to rway in Tu rkey i nvo l v i ng design 
f loods o f up to 400 cumecs 
- t raining course in River Basin Management for overseas students 
run j o i n t l y w i th Thames Water Internat ional , 
- diversion o f the R iver A i r e for Br i t ish Coa l , Opencast Execut ive 
- f lood studies to develop compensation measures for a shopping 
development in the f lood plain o f A lph in Brook , Exeter, U K . 
Negot iat ion o f Land Drainage Consent w i t h South West Water 
and preparation o f evidence for Publ ic Inqu i ry 
- technical assistance for groundwater development fo r the 
Livestock Route Project , Sudan 
Pr incipal Engineer, Scott Wi l son K i rkpat r ick & Partners 
- Responsible for invest igat ion into problems o f scour, accret ion 
and meander progression on sand-bed r ivers crossing the 
Salima-Balaka road at the base o f the eastern escarpment o f the 
Ri f t Val ley in M a l a w i , and design o f r iver t ra in ing works or 
scour checks for 8 r ivers w i th dominant discharges o f 5 to 80 
cumecs 
- design of i r r igat ion systems, water supply and sewage disposal 
for Erbi l A i r po r t , I raq , and A l A i n A i r po r t , A b u Dhabi 
- feasibi l i ty studies and design o f water supplies to eight towns in 
Zai re. The project comprises 3 surface water and 5 groundwater 
development schemes and includes two micro-hydroe lec t r ic 
power stations. A l l reports and tender documents were prepared 
in French. The estimated capital cost is £12 m i l l i on to serve a 
populat ion o f approx 100,000 
Scott Wilson Kirkpatrick 
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- flood studies and advice on drainage for the A 3 6 Warmins te r 
Bypass inc luding assessment o f r iver f lood pro f i les by 
mathematical mode l l ing , to show the effect o f the proposed 
works . • 
Project Manager , Scott W i l son K i r kpa t r i ck & Partners, Kenya 
Responsible for all aspects o f Mombasa and Coastal Water Supply 
Project in construct ion and commiss ion ing phases. Scheme 
included r iver intake, treatment works , pump ing stations, 
reservoirs, d ist r ibut ion systems and 200km o f t runk mains. The 
scheme was designed for an output o f 72,000in / day . . 
Senior Resident Engineer, Scott W i l son K i rkpa t r i ck & Partners, 
Kenya 
Superv is ing construct ion o f source works fo r Mombasa Water 
Supply , inc lud ing concrete we i r and s t i l l ing bas in, sheet p i l i n g , 
gabion protect ion, intakes, pumping stat ion, p ipework and plant . 
Assistant Pr incipal Engineer, Scott W i l son K i r kpa t r i ck & Partners 
Leader o f a team o f 12 responsible for the design and preparat ion 
o f contract documents for the treatment works , pump ing stations, 
reservoirs and dist r ibut ion systems for Iseyin and Oke - Iho Water 
Supply Scheme in N iger ia (output 50 ,000 cu .m/day in f i rs t stage 
w i th a prov is ion for extension to 200,000 cu .m /day ) . I nc lud ing 
coord inat ion o f sub-consultants. Est imat ion o f ta i lwater levels by 
mathematical model l ing for dam and sp i l lway design. 
Chartered Engineer, Scott Wi l son K i rkpa t r i ck & Partners 
Conceptual design, preparat ion o f tender documents and 
assessment o f plant tenders for Mombasa Water Supp ly , Kenya. 
Design o f Gravesend Sewage Treatment W o r k s , Eng land. 
Des ign, construct ion and commiss ion ing o f var ious m ino r 
improvements to exist ing water schemes in Mombasa and M a l i n d i , 
Kenya . 
Scott Wilson Kirkpatrick 
Michael J Le Gouais 
Pre l iminary feasib i l i ty studies for desal inat ion plant. Sultanate o f 
Oman. 
Invo lved in studies and report preparat ion fo r development o f a 
major new water supply scheme for Mombasa and 3000 sq .km o f 
the coastal str ip o f Kenya, inc lud ing data co l lec t ion, technical and 
economic v iab i l i t y studies for four surface water schemes and one 
desalination scheme. 
Specif ications and designs for a water treatment plant and high l i f t 
and booster p u m p i n g stations fo r 5 m i l l i on gal lon per day water 
supplies for Zar ia and Katsina in Nor thern N iger ia . 
Assignments w i th Medway Water Board > 
Assistant Engineer w o r k i n g on assessment o f y ie ld o f R iver 
Medway Scheme in conjunct ive use w i th underground sources, and 
economic siz ing o f pumps and pipel ines. Product ion o f pump ing 
station layouts and w r i t i ng o f pump ing plant contracts. 
Resident Engineer on Co lewood Reservoir , a 4 m i l l i on gal lon 
reinforced concrete service reservoir . 
Engineer ing Assistant on the remodel l ing o f Nashenden Pump ing 
Station and construct ion o f re inforced concrete contact tank by 
direct labour. Construct ion o f Luddesdown I ron Removal Plant by 
direct labour, inc lud ing aerators, f i l ters and buty l rubber l ined 
sludge lagoon. 
Engineering Assistant, Met ropo l i tan Water Board, London 
Reinforced concrete design/detai l ing on Coppermi l ls Treatment 
Works . Embankment design by computer for Datchet Reservoir . 
Construct ion o f d is t r ibut ion mains. 
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Michael J Le Gouais 
Maintenance & Rehabi l i ta t ion v New Investment in Deve lop ing 
Countr ies - C i v i l Eng ineer ing Projects. Paper to Joint I M e c h E , 
I C E meet ing, 1988. 
River Flood Hydrau l i cs in the Ri f t Va l ley in M a l a w i by M 
LeGouais and L G W i l l i a m s - Int . Conf . on R iver F lood 
Hydrau l ics , Hydrau l ics Research, U K , 1990. 
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CURRICULUM VITAE 
Name 
Date o f B i r th 
Nat iona l i ty 
Present Appo in tment 
Educat ion 
Languages 
Peter M Guthr ie 
21 February 1951 
Br i t ish 
Partner 
BSc Imper ia l Col lege, London 1973 ( C i v i l Engineer ing) 
MSc Imper ia l Col lege, London 1976 (Eng ineer ing Geology) 
L L D Bristol Un ivers i ty 1992 (honorary doctorate) 
Engl ish: Mother tongue 
French: Fair 
Professional Qual i f i ca t ions 
Synopsis 
Member o f the Inst i tu t ion o f C iv i l Engineers 
Fe l low o f the Geological Society o f London 
Peter Guthr ie has been w i th Scott W i l son K i r kpa t r i c k & Partners 
since 1978. He is the Partner responsible fo r the Env i ronmenta l 
D iv i s ion and the Rai lways D iv is ion as we l l as the Appropr ia te 
Technology Section o f the F i r m . He is cur rent ly Project Manager 
on S W K ' s section o f the Rail L i n k Project fo r the h igh speed 
ra i lway l ine between London and the Channel Tunne l . H e is 
current ly advis ing Royal M a i l on the impact o f CrossRai l on their 
properties and services, and has recently completed an audit o f the 
CrossRail project for the Department o f Transpor t . He is Project 
Di rector for the F i r m ' s commission f r om Not t inghamsh i re County 
Counc i l to assist in the development o f the Robin H o o d L i n e 
passenger rai l project . A f te r work in N iger ia and the Nor th Sea he 
took an MSc and worked for geotechnical contractors on site. On 
j o i n i n g S W K he worked as a geotechnical engineer on a var iety o f 
projects. In 1980 he went to Lesotho to w o r k w i t h the Labour 
Construct ion Un i t , a major p rogramme o f labour-based 
construct ion and maintenance o f roads. On his return to U K in 
1983 he was invo lved in the geotechnical check ing o f the proposed 
immersed tube Conwy Tunnel and the approaches. Since 1983 he 
has undertaken several specialist missions to Sudan, Botswana, 
South A f r i ca and the Phi l ippines to advise on labour-based road 
construct ion. In 1985 he set up and managed a new T ra in i ng 
D iv i s ion in S W K . In 1987, he-was appointed to the new post o f 
Head o f Marke t ing to set up and run the Ma rke t i ng Section o f the 
Scott Wilson Kirkpatrick 
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f i r m unt i l 1989. In 1989 he was elected a member o f the Counc i l 
o f the Inst i tut ion o f C i v i l Engineers. He jo ined the Partnership in 
1990. 
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Peter M Guthr ie 
Senior Chartered Engineer, Scott W i l son K i rkpat r ick & Partners 
Geotechnical and Appropr ia te Techno logy sections. 
W o r k inc luded: 
design and product ion o f an i l lustrated Technica l Manua l fo r 
foremen in Lesotho Labour Construct ion Un i t . Preparat ion 
and report ing for Appropr ia te Technology lectures and 
conferences. Special ist on t w o missions to South Sudan for 
the International Labour Of f i ce advising on l ow cost 
labour-based road construct ion in remote areas and the 
establishment o f a Labour Based Un i t . ' 
geotechnical check ing o f the C o n w y Tunnel project i n vo l v i ng 
the checking o f site invest igat ions and o f design o f ear thworks 
fo r a 6km length o f road inc lud ing embankments over soft 
g round, cut t ing be low water , and an 1100 metre immersed 
tube tunnel . 
Senior Chartered Engineer, Scott W i l son K i rkpat r ick & Partners 
Labour Construct ion Group Engineer and subsequently Senior 
Engineer, Labour Const ruct ion U n i t , attached to the M i n i s t r y o f 
W o r k s , Government o f Lesotho. Projects inc luded: 
Maseru Urban In f rast ructure Project: low-cost housing and 
publ ic bui ld ings - design and supervision o f construct ion 
invo lv ing direct labour and petty contractors. 
various other urban construct ion and maintenance projects. 
design, p lann ing, es t imat ing, and construct ion o f rural feeder 
roads, rehabi l i tat ion o f a i rs t r ips, construct ion o f f ishponds and 
soil conservation works by labour- intensive methods. 
As Group Engineer in the South o f Lesotho based in Moha le ' s 
Hoek responsible for up to 1000 men on the construct ion o f 105km 
o f mountain road and regrave l l ing o f 50km o f roads in the 
footh i l l s . A lso responsible for on site t ra in ing o f supervisory staff. 
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Peter M Guthr ie 
As Senior Engineer based in Maseru , responsible fo r technical 
aspects o f al l current and proposed projects emp loy ing a m a x i m u m 
o f 2000 men, inc lud ing t ra in ing o f personnel . 
Chartered Engineer, Scott Wi lson K i r kpa t r i c k & Partners 
Engaged on geotechnical design for the p i led foundat ions and 
diaphragm wal ls at K i n g W i l l i a m Street House, C i t y o f L o n d o n . 
A lso engaged on the ground investigat ions fo r a new 11km t runk 
road in SW Eng land. 
Seconded fo r 3 months to Uni ted Nat ions H i g h Commiss ioner fo r 
Refugees ( U N H C R ) as C i v i l Engineer ing adviser fo r V ietnamese 
refugee camps in Malays ia . '' 
Graduate Engineer, Scott Wi lson K i r kpa t r i ck & Partners 
Assignments w i th S W K geotechnical section i nc lud ing ground 
investigations fo r roads' and bu i ld ings, preparat ion o f foundat ion 
reports, fo r sites in U K and the M idd le East and the preparat ion o f a 
model contract document for ground invest igat ions. 
Engineer w i th Soi l Mechanics L td 
Agent on: p in p i l i ng contract, overwater d r i l l i ng and bo r ing site 
investigations in U K , and bor ing and specialist test ing site 
investigat ions. Three months in the soils laboratory engaged in al l 
aspects o f soi l test ing. 
Section and Planning Engineer, T u r r i f f Tay lo r L i m i t e d , A h w a z , 
Iran 
Three months as Section and Planning Engineeer on a desert 
construct ion site for a gas compressor pro ject . 
Engineer ing Geologist , Bal four Beatty L i m i t e d , 2nd Da r t f o rd 
Tunne l , Kent 
Employed on 3 month contract to produce a report on the hydrau l ic 
characteristics o f treated and untreated chalk. The w o r k extended 
work done dur ing the MSc thesis 1975-76, ' The Effect iveness o f 
Cement Based Grouts in Fissured M e d i a 1 . 
Scott Wilson Kirkpatrick 
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MSc course in Engineer ing Geo logy , Imper ia l Co l lege, London 
Planning Engineer, T u r r i f f Tay lo r Tarmac L i m i t e d , F lo t ta O i l 
Te rm ina l , Orkney Islands 
Assistant to Ch ie f Engineer (Vo lun tary Services Overseas) 
Kaduna Capital Deve lopment Board , N N iger ia . 
BSc course in C i v i l Eng ineer ing , Imper ia l Co l lege, L o n d o n 
'Labour Construct ion Un i t : Technical M a n u a l ' A foreman's 
i l lustrated handbook, S W K 1983. 
'Labour Based Maintenance in A f r i c a ' P T R C Summer Annua l 
Meet ing 1986. 
'Bu i l d ing Roads B y H a n d ' A n i l lustrated gu ide fo r labour based 
road construct ion, Longman 1990. 
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Peter M Guthrie 
Partner, Scott Wilson Kirkpatrick & Partners 
Partner responsible for the Railways Division of the firm and for 
the Environmental Division and Project Director for a number of 
environmental projects in UK and overseas, including appropriate 
technology projects. Project Manager, Rail Link Project: 
Project Director for various Environmental Assessment projects in 
UK and for a major study of the refugee problem in Tanzania for 
UNHCR. 
Short mission for RedR Engineers for Disaster Relief to Ethiopia as 
member of multi donor mission to the refugee camps of the Ogaden 
region. 
Associate, Scott Wilson Kirkpatrick & Partners 
Project Manager, Channel Tunnel Rail Link (now Rail Link 
Project). SWK are retained by British Rail to prepare the 
engineering designs for a Parliamentary Bill in November 1989 for 
the section of the link from North Downs Tunnel to Ashford. 
Following deferment of the submission, SWK are retained to 
develop further the design. The route includes a major high level 
crossing of the River Medway, bored and cut and cover tunnels and 
major structures and earthworks in an environmentally sensitive 
area. Responsible for overall management of the team which 
includes several sub-consultants in railway engineering and 
operations and environmental impact. Also responsible for and 
engaged in extensive public consultation on behalf of British Rail 
with local authorities, action groups and the public. In 1991, 
Project Manager for SWK's management of the London surface 
and West Kent sections as well as structures design. 
Head of Marketing. Responsible for all aspects of marketing the 
firm in UK and overseas, including market planning, marketing 
literature, preparation of proposals and capability statements and 
development of a new corporate identity. The section of ten people 
included marketing professionals, engineers and graphic designers. 
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Peter M Guthrie 
Speaker at International Labour Organisation (ILO) seminar in 
Nairobi on choice of technology in civil engineering university 
curricula. 
Joint author of Longman/ILO book "Building Roads by Hand". 
Second mission to Botswana for ILO to appraise labour based 
programmes. 
Principal Engineer, Scott Wilson Kirkpatrick & Partners 
Mission (one month) to South Africa to assist in development of 
potential for labour based works for the Development Bank of 
Southern Africa. 
Head of Training. Responsible for setting up a new Training 
Division within the firm. Within 12 months, SWK had a broad 
portfolio of training including: training programmes in 
Madagascar, Lesotho and the Philippines; two residential training 
courses in road maintenance and river basin management jointly 
with Crown Agents and Thames Water International respectively. 
Assistant Principal Engineer, Scott Wilson Kirkpatrick & Partners 
Head of Appropriate Technology Section. Responsible for 
Appropriate Technology projects undertaken by the firm. These 
included technical assistance programmes in Lesotho, Nepal and 
Madagascar and International Labour Office missions by SWK 
staff to Haiti, Sudan, Zaire, Lesotho and Botswana. Two missions 
to Botswana to appraise ILO labour based programme. Two 
missions to Philippines to set up training programme for 
labour-based engineers. 
BIO - DATA 
1. PROPOSED POSITION 
2. NAME 
3. DATE OF BIRTH 
4. NATIONALITY 
5. EDUCATION 
Hydrologist/Database Specialist 
RANWALA, D A J 
27 April 1958 
Sri Lankan 
(a.) B.Sc. Eng. (Civil), University 
of Moratuwa - 1982. 
(b) Post-graduate Diploma in 
Hydraulic Structures, University 
of Moratuwa - 1987. 
(c).M.Eng (Hydrology), University of 
Moratuwa - 1990. 
OTHER TRAINING Training in Apple and IBM compatible 
386 Computers with Operating Systems 
CPM and MS DOS respectively. Ability 
to write programs in GWBASIC and 
Turbo Pascal and able to handle 
network operations. Experienced in 
handling commonly used software 
packages such as Lotus 1-2-3, 
Microsoft Excel, Quattro, Supercalc, 
Wordstar Professional and dBase III 
Plus. 
LANGUAGE AND DEGREE 
OF PROFICIENCY 
English - Excellent 
Sinhala - Excellent 
MEMBERSHIP OF 
PROFESSIONAL SOCIETIES (a) Chartered Civil Engineer 
(b) Member of the Institution of 
Engineers, Sri Lanka. 
9. EMPLOYMENT RECORD 
FROM 1991 : TO DATE 
EMPLOYER R e s o u r c e s D e v e l o p m e n t C o n s u l t a n t s 
L i m i t e d , S r i Lanka 
POSITION HELD AND : H y d r o l o g i s t , whose services are 
DESCRIPTION OF DUTIES available to the firm's clients. 
Worked as Hydrologist/Database Specialist on the Environmental 
Impact Assessment of the Menik Ganga Diversion Project. Duties 
included collection of all data related to discharge, velocity and 
gauging for typical normal, flood and drought conditions. All 
hydrological aspects were taken for critical evaluation. Computers 
were used for the tabulation of data. 
FROM October 1990 TO DATE 
EMPLOYER Lanka H y d r a u l i c I n s t i t u t e 
POSITION HELD AND 
DESCRIPTION OF DUTIES 
: R e s e a r c h E n g i n e e r . Working on the / 
Kelani Ganga Flood Protection Study. 
A computer software package named 
MIKEII is used for flood simulation. This package calculates 
hydrographs at various points of the river when data such as cross 
sections, boundary data, rainfall data are given. These 
hydrographs are simulated with the observed hydrographs. 
Was involved in preparing inputs to the model, current metering of 
the Kelani River at various points and survey work for flood data. 
'Was also involved in the full setting up, calibration and 
verification of the model. 
FROM November 1987 
EMPLOYER 
TO January 1990 
M a h a w e l i E n g i n e e r i n g & C o n s t r u c t i o n 
A g e n c y 
POSITION HELD AND 
DESCRIPTION OF DUTIES 
: E n g i n e e r - C o n t r a c t s . Involved in 
the administration of contracts 
based on local and international 
competitive bidding and also in processing special claims 
submitted by international contractors: Lotus 1-2-3 and Wordstar 
Professional Packages were used for the above-mentioned works. 
Preparation of tender documents for international contracts and 
writing official correspondence to international contractors were 
also undertaken during this period. The majority of contracts 
handled were related to irrigation such as construction of 
structures, D-charmeis etc. 
FROM January 1990 
EMPLOYER 
TO June 1990 
M i n i s t r y o f Water R e s o u r c e s , Oman 
POSITION HELD AND : 
DESCRIPTION OF DUTIES 
Project. This project was 
to various criteria to 
H y d r o l o g i s t on a secondment basis 
from W S Atkins International. 
Worked in the Nationwide Flood Study 
launched to delineate floods according 
minimise flood risks. Involved in 
compilation of a database comprising hydrological data for 
preliminary analysis of rainfall data, report generation using 
software packages like Lotus 1-2-3, Supercalc 4, Microsoft Excel, 
Wordmarc Composer and the lONet Network. Also involved in 
debugging existing computer programs written in GWBASIC which were 
used to calculate water levels, discharges and flood volumes. 
Fieldwork for collection of data and maintenance of hydrological 
data collection stations such as automatic rainfall recorders, 
automatic water level recorders (float gauges), electronic 
datapods etc were also part of the work undertaken during this 
period. 
FROM November 1987 : TO January 1990 
EMPLOYER Mahaweli Engineering & Construction 
Agency ' 
POSITION HELD AND Engineer - Contracts. Involved in 
DESCRIPTION OF DUTIES the administration of contracts 
based on local and international 
competitive bidding and also in processing special claims 
submitted by international contractors. Lotus 1-2-3 and Wordstar 
Professional Packages were used for the above-mentioned works. 
Preparation of tender documents for international contracts and 
writing official correspondence to international contractors were 
also undertaken during this period. 
FROM November 1985 : TO November 1987 
EMPLOYER : Mahaweli Engineering & Construction 
Agency 
POSITION HELD AND : Design Engineer. Designed hydraulic 
DESCRIPTION OF DUTIES structures such as regulators, 
drainage under-crossings, sluices, 
turnouts and irrigation canal networks. Was also involved in 
writing computer programs in Apple Basic for various hydraulic and 
structural designs and in preparation of canal network plans. 
FROM March 1985 : TO November 1985 
EMPLOYER Mahaweli Authority of Sri Lanka 
POSITION HELD AND : Worked in the construction of 
DESCRIPTION OF DUTIES Ratkinda Right Bank Main Canal and 
the Henanigala Labyrinth Weir 
spillway under the Accelerated Mahaweli Project. Involved in 
construction of earth canal embankments and small dam construction 
using heavy machinery, reinforced concrete costruction using 
batching plants, concrete truck mixers and concrete pumps. Was 
also involved in laboratory testing and field testing for 
earthwork and reinforced concrete construction such as trial 
compaction tests, Proctor compaction tests, cube tests and slump 
tests. 
FROM June 1982 : TO March 1985 
EMPLOYER Mahaweli Authority of Sri Lanka 
POSITION HELD AND : Worked in the Downstream Development 
DESCRIPTION OF DUTIES Programme under the Accelerated 
Mahaweli Project. Involved in 
construction of irrigation infrastructure such as distributory arid 
field canals and canal structures such as drop structures, 
regulators, drainage under-crossings etc. 
RESEARCH PROJECTS UNDERTAKEN 
(a) " F l o o d F r e q u e n c y A n a l y s i s o f R i v e r F l o w D a t a " in the final 
year for the B.Sc. Engineering Degree. River discharges of 
seven Sri Lankan rivers were analysed and fitted with 
mathematical distributions (Normal, Log Normal, Gumble arid Log 
Gumble distributions) with the aid of the computer to 
calculate the floods of various return periods. 
(b) " R u n o f f H y d r o g r a p h C o m p u t a t i o n f o r A t t a n a g a l u Oya C a t c h m e n t " 
for the Masters Degree. Runoff hydrographs were computed with 
the aid of the computer for this catchment using the US Soil 
Conservation Services' Curve Number Method and synthetic unit 
hydrographs. Computed runoff hydrographs were compared with 
the available observed runoff hydrographs. / 
APPENDIX III 
WATER QUALITY MONITORING EQUIPMENT 
WATER QUALITY CATALOGUE 
Solomat 
^ 
) 
4 0 0 7 W a t e r Q u a l i t y M o d u l e 1 
The 4007 interfaces between the MPM4000 
matrix processor and Solomat's extensive range 
of water quality probes and electrodes. It is also 
a central component of the 4000 MiniLAB water 
quality monitor. 
Whether used as a handheld lab-quality 
instrument for single measurement analysis or 
configured to automatically profile water quality 
conditions in harsh environments, the fully 
portable MPM4000/4007 brings back 
datalogged information to be stored, analyzed 
and displayed in report format. 
Select your own probe type, socket and 
engineering symbol using the 4007's tactile 
keypad. With six probe sockets as standard, the 
4007 provides single and multichannel 
measurements at the press of a button. 
Temperature: 4 wire platinum RTD (PtlOO) 
delivers accurate and stable measurements, as 
well as temperature compensation of other 
parameters. 
pH/ORP: Electrodes for spotchecks or 
continuous monitoring, for bench use or in-situ 
measurements. Simple, push button calibration 
from one to 32 pH channels. 
Conductivity/Salinity/TDS: Accurate, non-
fouling measurements in any aqueous liquid: 
ultrapure to sludge. 
Dissolved Oxygen: Both galvanic and 
polarographic techniques for your application. 
Automatic compensation for salinity gives true 
D.O. measurements. 
Turbidity: Nephelometric sensor for 
measurements over a broad range with 
turbidimetric detector for fouling correction. 
Depth: Datalog the depth of your other 
measurements when using the 803PS probe 
sonde. 
Ion Concentration: A full range of ion selective 
electrode measurements linearized as ppm or 
ppt, with individual calibration for each probe. 
4-20mA/0-10VDC/0EM Sensors. Connect your 
sensors. You set the scaling and unit symbols. 
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4 4000 MiniLAB 
FOR APPLICATIONS 
SUPPORT CALL 
(0272)226561 
The 4000 MiniLAB is everything you have 
wanted in an in-situ water quality datalogger. 
This system combines state-of-the-art. easily 
calibrated sensor technology with an electronic 
design that exceeds any other water analysis 
nstrumentation currently available. It is a 
durable, compact package complete with an 
integrated probe sonde, which may be left for 
months in the most severe environments, where 
it will record or transmit data following preset 
datalogging routines. Upon command, 
programming may be changed and data 
recovered, manually or via modem. Readings can 
be viewed on the unit's display screen, tabulated 
on a portable printer, or downloaded to 
computer. Powerful companion software. MPM 
Analyst CS4, interfaces with the instrument and 
provides analysis, trending and report writing 
capability, as well as full file transfer to 
database or spreadsheet programs. 
USE THE 4000 MiniLAB IN: 
Rivers 
Lakes 
Streams 
Estuaries 
Oceanic Sites 
Sewer and waste water systems 
Industrial discharge sites 
Groundwater wells 
Fisheries and hatcheries 
Industrial processes 
'he 4000 MiniLAB system, incorporating the 
UPM 4000, 4007 module and 803PS probe 
sonde has been developed by Solomat following 
•lousands of customer requests and founded on 
ears of water quality measurement experience, 
t is a powerful, yet easily operated data 
ionitoring and recording package configured to 
neet your demanding requirements. 
Whether your application is in water quality 
surveys, effluent permit verification, bioassay 
validation, process monitoring or another 
scientific, municipal or industrial purpose, the 
4000 MiniLAB is your best choice for water 
quality measurements. 
Multi-probe and multi-sonde flexibility, memory 
expansion, and full input parameter 
Drogrammability guarantee the 4000 MiniLAB is 
a system ready to meet your needs, current and 
future. 
THE 4000 MiniLAB CONTAINS: 
VIPM 4 0 0 0 Matrix processor 
M4007 Water quality module 
803PS pH, temp, cond. 0 2 sonde 
(with option for depth. NTU. ISE. ORP) 
CC40 Waterproof case 
*A3 220/240VAC charger/AC adaptor 
DC3 Sealed lead-acid battery 
DC3e Sealed lead-acid battery w/ser ies circuitry 
EX408 4 0 0 0 / R S 2 3 2 output cab le /1 .5m 
EX428 CC40/RS232 output cab le /1 .5m 
p C l pH buffer powder sachets 
3C1 Sodium sulphite. 0% oxygen calibration 
0C2 Hand bubbler, 100% oxygen calibration 
EX24R 2.5m female to 2 pin wpf. adaptor (AA3) 
LTlW Manual remote trigger for MPM 4 0 0 0 
CC16A Carrying case for accessories 
SPECIFICATIONS 
CASE (CC40) 
Dimensions: 3 8 0 x 2 8 0 x l l O m m 
Weight: 6 .83 kg 
(Case with 4 0 0 0 / 4 0 0 7 , batteries) 
Material: Moulded from unbreakable polycarbonate. 
Shoulder strap for field use. Optional mount ing 
brackets for semi-permanent instal lat ions. 
Connectors: AC powering, alarm output, RS232 
communicat ions, log/heater ON/OFF switch are all 
externally accessed through waterproof sockets and 
switches. 
Options: Optional keylock (KL1) can replace quick 
release screws to avoid unauthorized 
access. 
HE40: Optional low power thermostat ic heater 
for sub-zero usage. 
Power requirement: 120mA cont inuous (with 803PS 
and stirrer, without heater) 
Probe (803PS) See page 8 for full specifications 
MiniLAB Shipping Weight: 13kg 
(includes carrying case, accessories) 
A 
A System Tailored to Your Needs 
The 4007/MPM 4000 system permits you to 
design your own package, specifically suited to 
your immediate application. You can tailor a 
powerful hardware and software system that 
simplifies your data aquisition needs as it 
increases the accuracy of your measurements. 
And as your needs change, your analysis system 
can be adapted to match your new 
requirements. 
Whether the requirement is for a waterproof 
conductivity monitor left for months in the field, 
a 32 channel pH/ISE meter to display 
measurements in the lab, a multiparameter 
continuous monitor with alarm, a dissolved 
oxygen datalogger that can dump stored data via 
modem, whatever the job, a Solomat 
representative can help specify a system to 
satisfy your precise application. 
Call (0272) 226561 for assistance. 
PORTABLE 
The rugged, compact 4007/MPM 4000 design 
with its easy-to-read LCD makes it applicable for 
handheld and benchtop use in the lab or in the 
field. All data can be recorded and stored with 
date, time and site codes. Even hard copy 
printouts are easy with the portable thermal 
printer. 
ON-SITE 
Specify your system with a waterproof, heated 
operating case to take out into the most difficult 
conditions. It will record months of data using 
Solomat's semi-permanent probes and 
electrodes with data retrieved by connection to 
computer or modem. 
CONTINUOUS 
Install the instrument in wall or rack mounts and 
set it up to receive multiple input channels; the 
preset programming, including alarm setpoints is 
password protected to prevent tampering. 
Connect to Solomat's range of semi-permanent 
probes or to the 803PS probe sonde for 
continuous monitoring. 
8 0 3 P S P r o b e S o n d e 
Compact, immersible mult ichannel probe 
designed to withstand depth of 1 0 0 meters. 
Measures pH, temperature, conduct iv i ty/ 
sal in i ty/ resistance/TDS and dissolved 
oxygen, plus optional turbidity, depth, 
ORP and ion concentrat ion. 
Field replaceable electrodes. 
SPECIFICATIONS 
TEMPERATURE (PtlOO) 
Range/resolution: -70 .0 /200.0°C -94.0/390.0°F 
Accuracy: 0.1°C 
Conformity: 0.05'C 
pH 
Range/resolution: 0 .00 /14 .00 pH 
Accuracy (25 :C): 0.02 pH (.005 pH/ 3 C) 
mV 
Range/resolution: ±800.0mV (0.2 mV resolution) 
Accuracy (25'C): 0.5% reading: zero and gain calibrated 
to 0% error using 4000 software (.005 mV/=C). 
DISSOLVED OXYGEN 
Range/resolution: 0 .00 /20.00 ppm, 0.0%/200.0% 
Accuracy (at Teal): 0 .1 ppm, 1% saturation 
CONDUCTIVITY/SALINITY/TDS (1.0K cell) 
Range (low) .5 /250.0 uS ( . luS resolution) 
(high) .075/60.00 mS (.005 mS resolution) 
.00/50.00ppt (15=C) 
Accuracy (25 3C): 
(low) .2 uS (.5/4.0 uS) 
.5% rdg (4 /250.0 uS) 
(high) .02 mS ( .075/4.000 mS) 
.5% rdg (4.000/60.00 mS) 
.3 ppt 
ISE (optional) 
Range/resolution: .01 /200.00 ppm, .1 /2000 .0 ppm, 
.01 /200.00 ppt 
Accuracy/conformity: 2% (max) of reading 
TURBIDITY (optional) 
Range/resolution: .00 /20.00 NTU, 0 / 2 0 0 0 NTU 
Accuracy: 2% rdg ±0.05 NTU (low range) 
±5 NTU (high range) 
DEPTH (optional) 
Range/resolution: 0 .0 /100.0m, 0 .0 /340.0f t 
Accuracy (25'C): 0.5m, 1.5ft 
803PS MECHANICAL 
Weight: 1.7kg 
Material: Acetal and polypropylene body, 
stainless steel hardware 
Cable: Polyurethane coated cable for 
digital signals and power. 
Stirrer: Built-in stirrer controlled 
by microprocessor. No additional 
cabling or battery required. 
Storage/Protection: Built-in electrode 
protection and water-tight clear 
cup for maintaining electrodes 
moist during storage. _ 0 q 
Protection Specification: IP68 • • q 
(100m depth) • © 
Typical power requirement: 60mA 
(without stirrer). 
80mA (with stirrer) 
803PS ACCESSORIES 
CA80L: 25m cable with reel 
CA80LL: 50m cable with reel 
CA80XL: 100m cable with reel 
0C8: DO replacement kit for 803 DO probe 
OPTIONAL SENSORS 
810TU: 0 -500 NTU turbidity probe/electronics 
820DE: 0 -100m (0-340ft) depth sensor/electronics 
830pH: Combination pH electrode 
(one 803pH supplied as standard) 
8 l 3 p H : Combination redox/ORP electrode 
832pH: Low ionic strength combination pH electrode 
p H & r e d o x 
Simple one or two point pH or mV calibration using 
MPM 4 0 0 0 software. 
Fully differential high impedance circuitry for stable, high 
resolution readings without electrical interference. 
Both absolute and relative mV readings for redox/ORP 
t i trat ions, addit ion/subtract ion and nonlinear 
measurements. 
SPECIFICATIONS 
PH mV 
Range/resolution .00/14.00 pH ±800.0mViabs orrel) 
Accuracy(25=C) .01 pH (.003 pH/=C) 
.25mV/.05%rdgi.02mV/;C) 
Temperature compensat ion: Automatic temperature 
compensation using PtlOO from -30°to 130°C. 
Electrode calibration pH: 7pH isopotential : digital 
display and software easy calibration of isopotential . 
Electrode slope: calibrated to the pH of the buffer 
solution and displayed as percent Nernstian slope. 
mV: Offset and gain calibrated via 4 0 0 0 software 
ELECTRONICS: 
Input impedance: 1 0 1 2 ohms (20°C). 
True differential high impedance input. 
Connectors: BNC socket with 4 m m socket for reference 
electrode (connected to BNC ground). 
Electrodes: Accepts most g lass, reference and 
combination pH, redox and ISE electrodes. 
Coax-to-BNC adaptor available (CM3). 
ACCESSORIES: 
P C I : pH buffer powders to calibrate pH electrodes. 
Each package includes two sachets of 7pH and one 
sachet each of 4 and 9pH buffer. 
LB6: Electrode holder. Clamps to electrode retort rod. 
Holds two electrodes and 101C PtlOO temperature 
probe. 
CM3: Coax-to-BNC connector for using electrodes with 
coax. 
LB411A: Submersible pH/ORP assembly including 
PtlOO and 7.5m cable for use with 411pH and 
412pH electrodes. 
LB413A: Row-thru assembly with PtlOO and 7.5m 
cable for the 413pH and 4 1 4 p H electrodes. 
LB415A: Retractable assembly, , including PtlOO and 
7.5m cable, accepting either 415pH or 416pH 
electrodes. 
i 
pH ELECTRODES 
The standard range of combination pH and electrodes 
is l isted below. Any PtlOO probe can be used for 
temperature measurement and compensat ion, but we 
recommend the 101C or 101CM for chemical 
temperature measurements. 
401pH A general purpose glass combination pH electrode. 
Recommended for general laboratory applications and 
precision field use. r u w » 
Range 0-14pH, {^4- j 3= 
-57100°C. l m cable. 1 ... M ^ 
402pH A combination pH electrode with pointed glass spear 
tip for insertion into
 1 2 m m 
soils and foodstuffs. ^ — 
Range: 0/14pH, 
-57100°C. l m cable. 
403pH A combination pH electrode with rugged plastic 
housing and gel electrolyte. Recommended for field use where 
a tough, reliable 
. . 1—12mm 
probe is required. c— «— o r~i 
Range: 0/14pH, 2 , G — L r 1 
-57100°C. l m cable. !• 'osmm 4 
405pH A combination 
platinum metal 
electrode for redox -C^s 
reactions. Range: 
07100°C. l m cable. * 
407pHX A combination pH electrode with plastic housing and 
gel electrolyte, with a built-in PtlOO sensor for simultaneous 
pH and temperature measurement/compensation. Range: 
0/14pH, 07100°C (same as 403pH in appearance), l m 
cable. 
411pH This combination pH electrode has a flat tip for 
maintenance-free use in permanent applications. Order the 
LB411A assembly for a complete pH and temperature 
submersible system with cable. The 412pH is the platinum 
redox/ORP version. 25mm 
Range: 0/14pH, 1 1 , * * 
107100°C. ' I F , 
(• 80mm-
23mm 
T 
413pH A flat-tip combination pH electrode with a 3 /4" NPT 
thread for continuous use; shown with the LB413A for a total 
pH and temperature in-line system. The 
414pH is the 
BNC (Hug 
A. 
19mm 
T 
platinum 
redox/ORP 
version. 
Range: 
0/14pH, 1071O0°C. 
415pH This combination flat tip pH electrode operates with 
the LB415A option to create a retractable pH/temperature in­
line system where the electrode can be calibrated or 
exchanged without shutting down your system. Order the 
415pH for the 
combination "^T-S-J! ~-«™» 
redox/ORP 
version. 
Range: 0/14pH, 
107100 o C. 
Note: Special cable lengths may be ordered with some 
of the electrodes, consult Solomat. 
Conductivity & Salinity 
Measures both real and temperature 
compensated conductivity, salinity, TDS and resistance. 
Software selected cell constant and cell cal ibration. 
Both portable and semi-permament electrodes, with 
epoxy bodies and carbon electrodes, el iminat ing replatmg. 
Select O. IK , 1.0K and 10K cell constants . 
Special ist stainless steel 0 .01K cell for ultrapure water. 
C E L L S 
DIP 
For measuring streams 
and lakes, plus feed 
water and other in-situ 
measurements. 
B E A K E R 
ideal for sampling slurnes. 
estuaries, and residual 
waste, Removeable plug 
allows easy cleaning. 
F L O W - T H R U 
Built for general purpose 
in-line continuous 
monitoring with a guarded 
2 carbon electrode design 
Consult Solomat for 4-
electrode cells. Supplied 
with 1/2" BSP thread. 
O . I K 1.0K 10K 
For low conductance For measuring high For salinity 
measurements. conductance and and the 
Ideal for high purity, saline waters. Best very high 
reagent grade and for municipal water. conductance 
boiler feed water electroplating and range 
supplies. cooling systems. 
7 0 1 U S X 7 0 3 U S X 705USX 
r- 2 5 m m 
702USX 7 0 4 U S X 
7 0 7 U U X 7 0 9 U U X 711UUX 
S C R E W - J N 
Easily installed in tanks 
and large bore pipe-lines, 
using a guarded 2 carbon 
electrode design. Consult 
Solomat for 4-electrode 
cells. Supplied with 1" 
BSP thread. 
7 0 8 U U X 710UUX 712UUX 
SPECIFICATIONS 
O . I K 1.0K 
R a n g e / low range 
. resolut ion 
.05 /25 .00 u S / c m 
.040/20 .000 M Q 
.5 /250 .0 u S / c m 
4 . 0 / 2 0 0 0 . 0 k f l 
high range 7 .5 /6000 u S / c m 
.2 /150 .0 ki2 
. 0 7 5 / 6 0 . 0 0 m S , c m 
. 0 2 / 1 5 . 0 0 k£2 
.00 /50 .00 ppt | 1 5 : C ) 
Accuracy i 2 5 : C ) .02 uS or .5% FS ( low) 
2 uS or .5% FS (high) 
.2 uS or .5% FS 'Jowl 
.02 mS or .5% FS (high 
.3 ppt 
(O.OIK and 10K cells have the same accuracy, with 
range/resolut ion shifted by 10) 
Temperature compensat ion: Automatic (2%/°C), using 
Pt lOO sensor built into probe. (25 = C reference). 
Optional real conductivity without temperature 
compensat ion. 
Cell Constant: 0 . 0 1 , 0 . 1 , 1.0, 10.OK cell constants are 
selectable using the measurement switch on 4 0 0 7 
module. Cell constant can be re-calibrated using 
MPM 4 0 0 0 software. Accepts both standard 
2-electrode and non-fouling 4-electrode cel ls. 
Direct Resistance Readout: Direct resistance can also 
be displayed using the SYMBOL switch on the 4 0 0 7 . 
CELLS 
The standard range of five portable cel ls and seven 
semi-permanent cells is l isted below. All cel ls use 
carbon electrode rings, avoiding re-plating. Portable 
cells are suppl ied with a cleaning brush and l m cable; 
25f t and 2 5 m cable options are available: consult 
Solomat. The cells are epoxy encapsulated and 
renowned for their rugged construct ion and long life. 
.01K(706US) 
This in-line cell is CEGB 
approved, being designed 
for semiconductor 
manufacturers and 
conduct iv i ty/sal in i ty 
measurements in 
ultra-pure water. 
32mm > 
12.5mm 
Dissolved Oxygen 
Measures concentration (ppm and % saturation 
Automatic salinity correction of oxygen concentrat ion in 
estuaries and salt water for true DO measurements (when 
using conductivity -salinity probe;. 
Microprocessor correction of both probe membrane and 
oxygen solubility temperature effects. 
Accepts both Mackereth (galvanic) and Clark 
(polarographic) oxygen probes. 
SPECIFICATIONS 
Range resolut ion 
.00 '20.00 ppm. ,0%/200.0 :/c saturat ion 
Accuracy lat Teal) 
.1 ppm. 1% saturat ion 
Tempera tu re comp 
accuracy 
: . 2 p p m , r 3 % saturat ion t l 0 : C f rom T c a i 
-8 ; / 45=C 
Probe Calibration: Zero and gain calibration set f rom 
MPM 4 0 0 0 software. Order OC1 and 0C2 
accessories for calibrating oxygen probes. 
Electronics: Polarographic voltage: 8 1 0 r l 5 m V . 
Temperature compensation uses either Pt lOO in 
oxygen probe or other PtlOO temperature sensor. 
Temperature measurement: The 5010XX includes a 
PtlOO in the probe for both measuring ambient 
temperature and correcting percent saturation 
readings. The 5020XX does not include a Pt lOO so 
temperature compensation requires a separate 
Pt lOO probe in socket 4 or 5. 
OXYGEN PROBE SPECIFICATIONS 
O X Y G E N PROBE 5 0 1 O X X Mackereth 
(galvanic) 
502-0XX Clark 
(polarographic i 
Tempera tu re range 
- 5 : / 5 0 c C 
- 5 : , / 4 5 X 
90% response t ime i 2 5 : C ) 20 seconds 10 seconds 
0 : consumpt ion (25"C) 
.001" membrane 
.05 m g / h r . l m g / h r 
Mm. sample flow rate 30 c m / s e c 30 c m / s e c 
Stanca-c cable length 7.5m 7.5m 
NOTE: Special cable lengths are available. 
Consult Solomat. 
DISSOLVED OXYGEN ACCESSORIES 
O C l Sodium sulphite for 0% oxygen calibration 
OC2 Hand bubbler for 100% 0 2 calibration in water. 
0C3 Replacement oxygen cell : 501OXX 
0C4 . 0 0 1 " standard membranes (10): 5020XX 
OC5 . 0 0 0 5 " fast response membranes (10): 502OXX 
0C6 . 002 " extra stable membranes (10): 502XX 
LB6 Electrode holder for laboratory use 
LB501U 501-0XX to 3 / 4 " BSP adaptor. Also order for use 
with LB106. Order LB501A for 3 / 4 " NPT 
thread and LB501F for M18 thread. 
12 Ion Concentration 
Simple two point software calibration, memorizing up to 
32 electrodes. 
Fully differential high impedance input circuit eliminates 
electrical interference. 
Patented digital linearization for selective ion readouts in 
direct ppm and ppt concentration. 
SPECIFICATIONS 
Range/resolution .01/200.00 ppm. .1/2000.0 ppm. 
.01/200.00 ppt (switch selectable) 
Accuracy/conformity 2% (max) of reading 
Temperature compensation: 
Temperature compensation constant 
(mV/decade/°C) can be set via keypad. 
Electrode calibration: Electrode type 
(monovalent/divalent and anion/cation) and zero 
and gain adjustments are set by 4000 software. 
ELECTRONICS: 
Input impedance: 10 1 2 ohms (20°C). 
True differential high impedance input. 
Connectors: BNC socket with 4mm socket for reference 
electrode (connected to BNC ground). 
Electrodes: Accepts most ISE electrodes. 
Coax-to-BNC adaptor available (CM3). 
ACCESSORIES: 
LB6: Electrode holder. Clamps to electrode retort rod. 
Holds two electrodes and 101C PtlOO temperature 
probe. 
CM3: Coax-to-BNC connector for using electrodes with 
coax termination. 
ION SELECTIVE ELECTRODES 
Solomat stocks a wide range of ion selective electrodes. 
These are supplied with lm coaxial cable, terminating in a 
BNC plug. Remember to order the correct reference 
electrode, where required. 
REF. 
NO. 
ION CONCENTRATION 
RANGE (ppm) 
TEMPERATURE 
RANGE C 
REFERENCE 
ELECTRODE 
601IS Fluoride .01/19000 0-80 636IS 
602IS Sodium .02/saturation 0-80 637IS/638IS 
603IS Nitrate .3/310000 040 638IS 
604IS Ammonia .009/17000 0-50 
-
605IS Chloride .2/35000 0-50 638IS 
606IS Calcium .20/40000 040 636IS 
607IS Cyanide .01/260 0-80 636IS 
608IS Sulphur Dioxide .06/640 040 
-
616IS Bromide .04/80000 0-80 636IS 
619IS Carbon Dioxide .4/1300 0-50 
-
622IS Cupric .03/63500 060 636IS 
624IS Lithium .07/7000 0-50 636IS 
626IS Iodide .64/128000 O80 636IS 
627IS Lead .2/200000 0-80 638IS 
628IS Ammonium .02/1800 0-50 637IS/638IS 
629IS Nitrogen Oxide .002/920 (Nitrite) 0-50 
-
632IS Silver/Sulphite .01/108000 (Ag) 0-80 638IS 
635IS Water Hardness .08/40000 0-50 636IS 
636IS Ref. Electrode Calomel -5-90 
-
637IS Ref. Electrode Mercuous sulfate -5-70 
-638IS Ref. Electrode Double junction 0-80 
-
Additional electrodes for barium, cadmium, fluoroborate, 
perchlorate, potassium, surfactants and thiocyanate are 
available; contact Solomat. 
Turbidity Temperature (PtlOO) 1 2 
Both direct measurement for highly turbid 
solutions and corrected Nephelometric 
technique for pure water determinations. 
Electronic correction of probe fouling for 
long term accuracy. 
Automatic correction of ambient light. 
Conforms to ISO 7027-1984, minimizing 
color sensitivity. 
SPECIFICATIONS 
Range/resolution .00/20.00 
0/2000 
Accuracy 2% rdg. ± 0.05 NTU (low range) 
;5 NTU (high range) 
Temperature range 5740X 
TU1: Formazin reference solution 
(4000 NTU) 
Turbidimetric probe 690 TU 
34mm 
a.a 
r l 
w a s 
1 .1. J 
90mm 170mm 
Patented linearization with 0.1°C accuracy for superior overall performance. 
Large selection of Solomat probes Including high temperature, laboratory, 
waterproof and air/gas. 
Up to four channels of temperature, using sockets 1, 2, 4 and 5. 
SPECIFICATIONS 
Sensor Platinum RTD (PtlOO) DIN 43760, BS1904 
4007 Range/resolution -190.07800.0°C, -310.071470.0°F 
(Consult catalog for range of each probe) 
4007 Accuracy 0.05% reading 
Conformity 0.05°C (-1907800°C), 0.1°F (-31071470°F) 
Temperature 
Range (°C) 
101 CM Immersion: Miniature. The world's 
fastest/smallest PtlOO sheathed probe. 
Measures only 1.6mm (1/16") 0.0. with PTFE 
handle and cable (Grade 1). 
101C Immersion: Chemistry. Corrosion 
resistant inconel sheath with PTFE handle and 
cable for use in chemistry applications 
(Grade 1). 
101] Immersion: Standard. Stainless steel 
sheath for air, liquids, semi-solids and granular 
material. Also available in 12" and 18" sheath 
lengths: order 101IM and 101IL respectively. 
101IR Immersion: Fast response. Copper-
alloy tip for quick and precise measurements 
in liquids, semi-solids and granular material 
(Grade 1). 
101IH Immersion: High temperature. 
Aluminium handle and extended inconel 
sheath enable immersion measurements up to 
800°C (Grade 1). Optional radiant heat guard 
available. 
102 PU Strong construction and special 
handle design make this ideal for checking 
frozen foods, and other hard matenals. 
102 PM Immersion: Miniature. Same as 101 
CM but with pointed tip. Measures only 1.6mm 
(1/16 ' ) O.D. with PTFE handle and cable 
(Grade 1). 
103 A Air/gas: Standard. Perforated shield 
reduces radiation error and protects the 
sensor. Ideal for all HVAC and plant 
maintenance applications. (Grade 1). 
105 SB Surface: Standard. Viton protected 
thin film platinum sensor with low thermal 
mass for fast response. Ideal for measunng 
temperatures of small components. We advise 
thermal paste for the fastest response from 
the 105 SB. 
•1907 
+280= 
1907 
+280' 
•1907 
+600° 
Response 
Time (sees) 
0.5 
1.2 
3.0 
•1907 
+300= 
•1907 
+800° 
-1907 
+280° 
•1907 
+280° 
-1907 
+600° 
106 SF Surface: Flexible patch. 1.5m PTFE 
cable. Can be taped or glued to pipework or 
ducts. 
106 SS Surface: Stainless steel. 1.5m PTFE 
cable. Can measure stator windings, pipes, 
solar and textile heaters. 
106 TUX In-line Immersion. 1/4' BSP 
threaded probe fits into LB106. 
(Order 106 TAX for 1/4" NPT thread.) 
106 T Immersion: Semipermanent. 1.5m 
PTFE cable. Brass sheathed probe is perfect 
for oil and liquid temperatures up to 280°C 
(Grade 1). 
•807 
+200° 
-80°/ 
+280° 
-807 
+280° 
•807 
+280° 
•807 
+280° 
1.2 
2.0 
1.2 
0.5 
11.0 
1.4 
2.0 
2.2 
3.0 
3.0 
7 # 
Accessories 
RUGGED OPERATING CASES 
These watert ight, dustproof cases are sealed to IP66 and 
are designed to accommodate the MPM 4 0 0 0 / 4 0 0 7 , two 
sealed lead acid batteries for extended battery life, plus 
mult ichannel expansion; f rom 1 to 32 channels. Features 
include: 
Case moulded from unbreakable polycarbonate, with 
shoulder strap for field use. Optional mounting brackets for 
semi-permanent instal lat ion. 
AC powering, alarm outputs, RS232 communicat ions 
and ON/OFF switch are all externally accessed through 
waterproof sockets and switches. 
Quick release screws fasten top with an optional key 
lock to avoid unauthorized access. 
Case is prewired, complete with carrying strap, 
waterproof sockets with dust caps. 
Optional heater for sub-zero usage. 
These sturdy cases turn your MPM system into a fully 
waterproof and dustproof instrument. 
C C 4 0 / 4 1 / 4 2 
Select the enclosure for your requirements. 
CC40: 1 to 7 channels; without MX mult ichannel unit. 
CC41 : 1 to 16 channels; supports 2 MX units. 
CC42: 17 to 32 channels; supports 4 MX units. 
4007 PROBE ACCESSORIES 
LB106U: Plastic tee-piece with a 
1 / 4 " NPT thread for 106TAX PtlOO 
probe, 3 / 4 " NPT thread for pH, redox 
or oxygen electrodes and 3 / 4 " BSP 
in-line threads. 
Also available with 3 / 4 " NPT and 
M18 thread: consult Solomat. 
CA80: Polyurethane coated extension cable with connectors 
and reel. For use with 803PS, DO. Turbidity probes. 
CA80L: 25m length 
CA80LL: 50m length 
CA80XL: 1 0 0 m length 
Contact Solomat 
for extension 
cables for other 
e lect rodes/sensors. 
HE40 
Low power thermosta t ted heater for 
background heating of 
C C 4 0 / 4 1 / 4 2 . 
Extends temperature 
usage range of 
waterproof cases, 
maintaining internal 
temperature at +5°C. 
Waterproof Connectors A B 
BNC (pH, mV, ISE) 
9 pin (DO, conductivity, Pt lOO, 
803PS, turbidity) 
WCM6 
WCM8 
WCF6 
WCF8 
A: Male waterproof Bulgin connector. 
B: Female waterproof Bulgin socket. 
Waterproof Adaptors 
BNC (pH, mV, ISE) 
AA3 
9 pin (DO, conductivity, 
Pt lOO, 803PS, turbidity) 
EX22 
EX18 
A: Adaptor for waterproof in-line plug to 4 0 0 7 . 
Allows probes with C C 4 0 / 4 1 / 4 2 plugs to work directly 
with 4 0 0 7 . For hand held use. 
B: Adaptor for standard in-line plug to waterproof socket. 
Allows probes with standard connector to work with 
C C 4 0 / 4 1 / 4 2 . 
C: Adaptor for waterproof f lange plate socket to 4 0 0 7 . 
For customizing C C 4 0 / 4 1 / 4 2 f lange plate to suit your 
4 0 0 7 / p r o b e s . 
NOTE: Either male waterproof connectors or waterproof 
adaptors must be specified for each probe when using 
CC40/41/42 waterproof cases. 
4007 Specifications 
The 4 0 0 7 water quality module plugs directly into the MPM 4 0 0 0 , with all digital and analogue 
connect ions made through a single connector. All power and control for the 4 0 0 7 and probes are 
suppl ied by the MPM 4 0 0 0 . 
SWITCHES: 
Switches are waterproofed tact i le membrane switches with positive feedback. Nine switches select 
the measurement type. The SYMBOL switch selects the engineering unit. The NEXT SOCKET switch 
selects the socket number. 
CONNECTORS: 
The 15-way D-shell plug connects the 4 0 0 7 module to the MPM 4 0 0 0 . 
Seven probe sockets accept the fol lowing probes or electrodes, 
socket 1 : dissolved oxygen and PtlOO 
socket 2 : conductivity and Pt lOO 
socket 3: 803PS probe sonde, user specif ied 0-10 VDC input, frequency 
socket 4 : Pt lOO, turbidity 
socket 5: Pt lOO, turbidity (sockets 1-5 are 9-pin D-shell sockets) 
socket 6: pH, mV, ISE (BNC socket with 4 m m reference socket) 
socket 7: 4 - 2 0 m A (user specif ied) 3 .5mm mono jack socket 
USAGE CONDITIONS: 0 o / 5 0 o C , 3 2 ° / 1 2 0 ° F 
STORAGE CONDITIONS: - 2 0 o / 6 5 ° C , - 5 ° / 1 5 0 o F , without battery (<80% RH) 
- 2 0 7 5 5 ° C , - 5 ° / 1 3 0 ° F , with battery (<80% RH) 
DIMENSIONS: 2 5 5 x 9 5 x 6 9 m m WEIGHT: 4 0 0 g 
MATERIAL: Case is impact resistant ABS with integral rubber feet. Switch pad is polyester. 
Case is water resistant (with probes and MPM 4 0 0 0 connected), but not waterproof. 
|« 95mm >| |<— 69mm-
41mm 
•I 
|< 93mm >| |<-62mm-*| 
803PS PROBE SONDE 
7 channel multiparameter sonde measuring: 
1) Temperature (PtlOO) 5) Conductivity/salinity 
2) mV (pH, ISE. ORP) 6) Pressure/depth 
3) mV (pH. ISE, ORP) 7) Turbidity 
4) Dissolved oxygen Full specifications on page 8. 
pH/ORP PH mV 
Range/resolution .00/14.00 pH ±800.0 mV (abs or rel) 
Accuracy (25°C) .01 pH (0.003 pH/°C) .25 mV/.05% rdg (.02mV/°C) 
CONDUCTIVITY/ 
SALINITY/TDS 
O.IK 1.0K 
Range/ low range 
resolution 
.05/25.00 nS/cm 
.040/20.000 MQ 
.5/250.0 u.S/cm 
4.0/2000.0 kfi 
high range 7.5/6000 LtS/cm 
.2/150.0 kQ 
.075/60.00 mS/cm 
.02/15.00 kfl 
.00/50.00 ppt (15°C) 
Accuracy (25CC) .02 uS or .5% FS (low) 
2 uS or .5% FS (high) 
.2 uS or .5% FS (low) 
.02 mS or .5% FS (high) 
(0.01K and 10K accuracy are the same, with range/resolution shifted by 10) 
ION CONCENTR/ mON (ISE) 
Range/resolution .01/200.00 ppm, .1/2000.0 ppm 
.01/200.00 ppt (switch selectable) 
Accuracy/conformity 2% (max) of reading 
TURBIDITY 
Range/resolution .00/20.00 
0/2000 
Accuracy 2% rdg, ± 0.5 NTU (low range), 
±5 NTU (high range) 
Temperature range 5740CC 
TEMPERATURE 
Sensor Platinum RTD (PtlOO) DIN 43760. BS1904 
4007 Range/resolution 
-190.07800.0°C, -310.0'-/1470.0°F 
(Consult catalogue for range of each probe) 
4007 Accuracy .05% reading 
Conformity .05=C (-1907800=0). 0.1=F (-31071470°F) 
{DISSOLVED OXYGEN 
Accuracy (at Teal) 
Temperature comp 
accuracy 
Range/resolution .00/20.00 ppm, ,0%/200.0% saturation 
0.1 ppm, 1% saturation 
±0.2 ppm, +3% saturation (±10°C from Teal) 
-8745X 
OEM 
SENSORS 0-5 or 0-10 VDC 4-20mA FREQUENCY 
Range/resolution 0.000/10.000 VDC ±20.000 mA O-lOOHz, 0-lOKHz 
0-lMHz 
4007 Accuracy .05% rdg .05% rdg .05% rdg 
4007 Temp Error .01%/°C .005%/°C N/A 
Both scaling and symbol selection are controlled by MPM 4000. 
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CONTROL 
SERIES 
9 0 0 
L IGHTWEIGHT PORTABLE 
M U L T I - P A R A M E T E R 
WATER QUALITY MONITOR 
• U p t o 8 p a r a m e t e r s 
w i t h o n e i n s t r u m e n t 
M i c r o p r o c e s s o r 
c i r c u i t r y 
• I n s t r u m e n t 
w e a t h e r p r o o f e d t o IP66 
N o t e - b o o k l o g g i n g 
f a c i l i t y s t a n d a r d 
L i g h t w e i g h t 
1. 
PHOX 
The Series 900 
A t r u l y p o r t a b l e w e a t h e r p r o o f u n i t , t h e 900 is 
d e s i g n e d t o m e e t t h e d e t a i l e d spec i f i ca t i on o f 
t h e NRA. 
It c o m p r i s e s o f a m i c r o p r o c e s s o r based 
i n s t r u m e n t a n d a m u l t i - s e n s o r p r o b e w h i c h 
t o g e t h e r w e i g h less t h a n 3 kg. 
I n c o r p o r a t i n g t he la test t e c h n o l o g y , t h e 
i n s t r u m e n t p r o v i d e s no t o n l y t h e fac i l i t y t o 
d i s p l a y u p t o 8 p a r a m e t e r s , b u t a l s o t h e ab i l i t y 
t o l og 250 s u i t e s o f i n f o r m a t i o n . 
Microprocessor Instrument 
The Q00 ser ies m u l t i p a r a m e t e r h a n d - h e l d 
i n s t r u m e n t fea tu res an LCD d i s p l a y w i t h back 
l i gh t ' f ac i l i t y for use in p o o r l i gh t . The ind i v idua l 
d e t e r m i n a n d va lues are accessed t h r o u g h tact i le 
u p d o w n sw i t ches o r by se lec t i ng t he au toscan ' 
m o d e w h e n l o g g i n g . 
A u t o m a t i c p rocedu res e n a b l e c a l i b r a t i o n of 
t h e s y s t e m t o be kept t o a m i n i m u m . 
W h e n an opera tor achieves stable values these 
can b e l o g g e d ' as desc r i bed be low. Des igned 
fo r ease o f use, t h e i n s t r u m e n t has i n - b u i l t 
sa feguards t o p reven t m i s r e a d i n g s o r in ter feren 
It is f i t t ed w i th rechargeable cel ls as standard, 
a l t h o u g h d r y ce l l b a t t e r i e s can b e f i t t e d w h e n n 
recha rg ing fac i l i t i es are ava i l ab l e . The ins t rume 
w i l l o p e r a t e w i t h fu l l y c h a r g e d ce l l s fo r u p t o 
48 hou rs c o n t i n u o u s l y . 
For p r o t e c t i o n in h o s t i l e e n v i r o n m e n t s , the 
900 is sea led t o IP66. 
•Note-book* Logging 
The u n i t is capab le o f l o g g i n g up t o 250 'data 
•sui tes' . Each su i t e is i d e n t i f i e d by a n u m b e r ar 
c o n t a i n s a record o f t h e p a r a m e t e r s measured 
w i t h a t i m e / d a t e s t a m p . 
Data is l ogged by s i m p l y p r e s s i n g t h e LOG 
key w h e n t h e i n s t r u m e n t is e i t h e r in t ime /da te 
n o r m a l m e a s u r i n g m o d e . The o p e r a t o r is then 
p r o m p t e d t o p ress t h e LOG key aga in t o conf ix 
t ha t he w i shes t o star t an AUTOSCAN. The 
i n s t r u m e n t t h e n a u t o m a t i c a l l y cyc les t h rough 
each parameter , d i s p l a y i n g t he read ings as it 
does so. A message is a l s o d i s p l a y e d w h e n 
the autoscan is comple te . The autoscan cycle can 
be s topped by us ing the MODE key. 
The logged data can be recal led by depressing 
the mode key. Al l such data can be down loaded to 
a pr inter th rough the RS232 ou tpu t , or, w i th the 
appropr ia te software, can be l inked to a PC to 
provide spread sheet and graphics. 
Multi-Sensor Probe Assembly 
The p r o b e a s s e m b l y is fu l ly s u b m e r s i b l e t o 1P68. 
It c o n t a i n s a l l s igna l c o n d i t i o n i n g a n d 
e lec t ron ics for t he sensors w h i c h e l i m i n a t e s 
e lec t r ica l in te r fe rence p r o b l e m s . The sensors 
e m p l o y e d in t he 900 are of t h e p lug - i n type and 
can be easi ly rep laced w i t h o u t t oo l s . 
In o p e r a t i o n t h e p robe assemb ly requ i res a 
s a m p l e f low, w h i c h is genera l l y ach ieved by 
na tu ra l f l ow o r h a n d s t i r r i ng . However, in t ru ly 
s ta t ic c o n d i t i o n s a c l i p - o n st i r rer is ava i lab le as 
an o p t i o n a l ext ra . 
As s t a n d a r d the assemb ly is f i t t ed w i t h a 5 or 
25-met re cab le . However, a l te rna t i ve leng ths are 
ava i lab le up to 75 met res , sub jec t t o the sensors 
e m p l o y e d A s u b sea wa te rp roo f c o n n e c t o r 
t o p l e f t . Weatherproofed shoulder 
bag for convenient transportation. 
t o p right.- — tejt to right: 
Instrument; Probe in'lfi protective 
caii in place; Stirrer. 
b o t t o m l e f t : Pro&e with cap 
removed and stirrer attached. 
BOTTOM RIGHT: Pflig-ill lljpe 
sensors allow lor ease of 
replacement. 
l oca ted o n the head o f t he assembly a l l ows 
for easy i n te rchange o f a l te rna t i ve cab le 
leng ths . 
A Versatile Package 
In i ts fu l l spec i f i ca t i on the un i t is e q u i p p e d t o 
m o n i t o r : temperature- . p H ; d i sso lved oxygen ; 
conduc t i v i t y ; sa l in i t y : a m m o n i a : a m m o n i u m a n d 
tu rb id i t y . O t h e r var ian ts , i n c l u d i n g redox, for 
e x a m p l e , a re ava i l ab le a n d these are l i s ted 
over leaf . 
As a s t a n d a r d package, t h e Series 900 is 
s u p p l i e d in a wea the rp roo f car ry ing case f i t t ed 
w i t h a s h o u l d e r s t rap . It con ta ins t he 
i n s t r u m e n t , p r o b e assembly, spares ki t . ba t ten -
charger, user m a n u a l a n d . w h e n o rde red , t h e 
st i r rer a t t a c h m e n t . 
For ease o f use in the f ie ld the i n s t r u m e n t 
a lso c o m e s w i t h a shou lde r be l t /ho ls te r as 
s tanda rd . 
Bu i l t for re l iab le and easy o p e r a t i o n , even in 
excep t iona l c o n d i t i o n s , t he Series 900 is l igh t 
and versa t i le yet t o u g h enough to w i t h s t a n d t he 
r igours o f t he f i e ld . 
Series.900 General Specification' 
Sensor Probe 
Assembly Parameter Measuring Range Resolution Accuracy 
Range of 
Compensation Method 
Temperature -5 +45°C 0.1 °c ±0.5°C N/A Linear semiconductor device 
PH 0-14pH 0.05pH ±0.2pH 5-35°C Low conductivity glass electrode 
Dissolved Oxygen 0-200?i saturation 
0-20 mg/l 
1% 
0.1 mg/l 
± 1 % 
±0.1% 
5-35°C Galvanic cell 
Conductivity 0-100 US 
100-1000 i jS 
1000-100.000 uS 
Auto ranging 
1 nS/cm 
10 nS/cm 
100 u.S/cm 
±5 | iSor±IO% 
±20 |iS or ±5% 
± l 0 0 u S o r +2% 
5-35°C to 
the base 
25°C 3 electrode carbon rings 
Salinity 0-3.5% 0.01% ±0.20% 5-35°C to the 
base of 15°C 
Ammonia 0-10 mg/l 
10-100 m g/l 
0.1 mg/l 
1.0 mg/l 
±0.2 mg/l or ±5% 
±1.0 mg/l or ±5% 
5-35°C 
Ion selective electrode 
Ammonium 0-10 mg/l 
10-100 mg/l 
0.1 mg/l 
1.0 mg/l 
±0.2 mg/l or ±5% 
±1.0 mg/l or ±5% 
5-35°C 
Redox (ORP) 500-O-500 mV 1 mV ± 5mV N/A Pt/AgCI combination 
Turbidity 0-100 FTU 
100-1000 FTU 
1 FTU 
10 FTU 
±2 FTU or ±5% 
±10 FTU or ±5% 
5-35°C Pulsed LED transmission 
Dimensions 
Weight 
Cable 
Rating 
90 mm diameter x 350 mm height (3.55" x 13.75") without storage cap 
1705 gms |3.8 Ibl complete with 5 M (16') cable 
5 M ( I6 ' l and 25 M (80) lengths are available as standard, other lengths up to 75 M 1250') are 
available subiect to sensor performance. 
IP68 
Dimensions 155 mm width X 72 mm height X 210 mm depth (6.10" X 2.85" x 8.25") 
Weight 1025 gms 12.7 Ibl 
Controls Tactile membrane keyboard 
Display 20 x 2 LCD. back lit 
Clock 24 hour real time, date and year, with automatic calendar 
Power Supply Rechargeable battery pack or dry cell 
Operating Period Maximum 48 hours - one week of daily use 
Output RS232 data output in either ASCII text format or Comma Separated Value for loading into standard 
spread sheet packages 
Rating IP66 
Notebook Logging Capacity 250 data suites—32K RAM 
Accessories- Standard Carrying case. Service kit. Shoulder strap. Charger 
Extra Flow inducer. Graphics.communications package. RS232 printer 
Total System Instrument and Sensor approx 2.75 kg (6.5 Ibl 
Weight Fitted in carrying case with standard accessories approx. 5.25 kg 111.5 Ibl 
P/u>>.' Ni'ti': SiViifiditiiiiij arc subiect to iluituii - iriiliinil notice. 
Models Available* 
Model No. Parameters measured 
001 Temperature Conductivity Salinity pH Dissolved Oxygen Turbidity Ammonia Ammonium 
— 
002 Temperature Conductivity Salinity pH Dissolved Oxygen Turbidity — — Redox/ORP 
003 Temperature Conductivity Salinity pH Dissolved Oxygen Turbidity — — 
— 
904 Temperature Conductivity Salinity pH 
— — — — Redox/ORP 
905 Temperature Conductivity Salinity 
— 
Dissolved Oxygen 
— — — — 
Note All Jissii/ivi/ cniiii.-ii sensors arc i iuwiiuii iV i iIIh iimi/vitsiilt'i/ for temperature and saltn'ttij 
PHOX 
SERIES 
2 0 0 
WATER 
LOGGER 
Remote and keypad 
operation 
Single cable-serial data 
Deep capability 
subject to probes 
Long term deployment 
Realtime or extended 
logging 
High resolution press 
button calibration 
Intelligent Sonde, 
carries all set-up and 
calibration details 
Sonde can be 
calibrated remotely 
and changed out 
Communications 
options 
Versatile graphics 
based software 
PHOX 
J 
The Water Logger comb ines the best 
aspects of microprocessor based ins t ru ­
m e n t a t i o n w i th rugged cons t ruc t ion and 
user f r iendly ' yet soph is t i ca ted software. 
It is des igned to meet the needs of the 
water and ef f luent engineer or scient ist 
work ing in rivers, estuar ies, reservoirs, 
lakes, indust r ia l out fa l ls and any o ther 
locat ion where water qua l i ty must be 
assessed and recorded. 
Available Channels 
Temperature, p H . Dissolved Oxygen. 
Conduct iv i ty , Turbidi ty, A m m o n i u m 
(Sal ini ty. Oxygen Solubi l i ty . A m m o n i a 
are ca lcu la ted ! . 
Probe Specif icat ion 
Temperature - 5 ° C to 60°C (±0.2 
accuracy); pH 0 to 14 (±0.1 accuracy); 
Dissolved Oxygen 0 to 200% (±2% 
accuracy); Conduc t i v i t y 0 to IOOuS. 0 to 
IOOuS, 0 t o lOmS and 0 t o lOOmS (±5. 
±10, ± 0 . 1 , ±1 accuracy); Tu rb id i t y 0 to 
1000 NTU (±5 accuracy): A m m o n i u m 0 to 
100 mg/ l (±1.0 accuracy). 
Mul t i -p robe Sonde 
The ind iv idua l measurement probes are 
arranged in a compact easy to handle 
'Sonde'. A stain less steel cage protects 
them f rom damage whi ls t a screw-on cap 
keeps them wet du r ing storage. The cable 
between the ins t rument and Sonde is 
special ly manufac tured to take all the 
normal handl ing forces, but for added pro­
tection a strain relief system has been f i t ted. 
Monitor ing 
The M o n i t o r i n g Inst rument is a sophis­
t icated microprocessor based device 
which offers instant s ingle key select ion 
of up to nine parameters. It is a true 
mu l t i - channe l device which results in 
rapid upda t ing of even the most complex 
of the parameters. Mul t i -channe l ca lcu­
lat ions such as Sal in i ty and A m m o n i a 
appear just l ike any other measurement . 
Instrument 
Once the ins t rument is switched on and 
the probe Sonde immersed in the sample 
to be tested a s imp le push bu t ton 
select ion may be made of the required 
parameter. The value is displayed a long 
w i th its uni t and ranges are altered 
automat ica l ly . Any parameter can be 
selected at any t ime. The onboard clock 
is avai lable in the same manner. 
Ca l ib ra t ion , w i t h the required standard 
so lu t ions , is carr ied ou t using a smal l 
number of key presses. 
Extended Use in Difficult Locations 
A mul t i -parameter , da ta- logg ing mon i t o r 
that can be used in all those remote, 
inhosp i tab le and invar iably wet locat ions 
must be l ight , por tab le , rugged, secure 
and of course waterproof . The Water 
Logger is al l these th ings. But these 
character ist ics wou ld count for no th ing if 
heavy bat ter ies had to be t ranspor ted 
across marshes and d i tches to supply the 
hungry power demands of the who le 
ins t rumenta t ion /da ta logging system. 
Happ i ly the Water Logger manages its 
who le system for extended per iods on its 
modest in terna l rechargeable bat ter ies. 
Its microprocessor knows what sensors it 
has connected and when thei r readings 
must be logged, so it on ly powers up the 
interface and sensor signal l oop for the 
m i n i m u m t ime needed to make a stable 
and correct reading. Most of the t ime the 
equ ipmen t is 'asleep', awa i t ing the next 
c o m m a n d to read the sensors. 
Carrying Case 
The un i t is supp l ied w i th a rugged 
rucksack style carrying case. 
Self Cleaning 
A self c lean ing m o d u l e operates w i th in 
the Sonde to remove any bu i l d up of algal 
g rowth or o ther s l ime on the sensors. A 
brush rotates just before the sensors are 
powered up and when readings are 
recorded. This has two add i t i ona l advan­
tages; stat ic f lu id is s t i r red f rom the 
act ive face of the Oxygen probe, and air 
bubb les are removed f rom the Turb id i ty 
sensor. 
Targeted Wet Sampl ing 
The Water Logger's microprocessor 
commun ica tes d i rect ly w i th the Water 
Sampler to gather on ly those wet samples I 
wh ich are really impor tan t for further 
analysis, ignor ing samples which s imp ly | 
reflect no rma l cond i t i ons . High and Low 
A la rm levels for each relevant parameter 
can be p rog rammed in to the Water 
Logger, and when these are exceeded the 
Water Sampler is t r iggered to col lect the 
sample concerned. 
Solar Panel 
For permanent or very long Water Logger 
ass ignments a smal l 900 sq. cm. solar 
panel can be supp l ied which plugs in to 
the Water Logger to provide cont inuous 
battery charging. 
Communications for Remote Access 
When it comes to commun ica t ions the 
Water Logger is again in cont ro l . It can 
accept interfaces for radio or te lephone 
(BATB) or meteorburs t modems for 
remote cont ro l and data download ing . As j 
wi th the sensors these are only switched I 
on when they are needed, keeping current 
consump t i on to a m i n i m u m . ! 
Cell N e t / V o d a p h o n e 
Now the Water Logger can be left on • 
guard to warn the researcher immedia te ly | 
of the occurrence of unusual cond i t i ons . A 
por tab le te lephone, connected to the 
Water Logger and the Ce l lphone network, 
au tod ia ls a bleeper carr ied by the 
researcher the instant a High or Low 
Alarm level on any relevant parameter is 
passed. The opera t ing scient ist then has 
the o p t i o n , e i ther t o te lephone the Water 
Logger to up load recent data over the 
Ce l lphone network, or to vis i t the research 
si te to invest igate the cause of the 
unusual cond i t i on . 
Water Logger Outstations 
Some remote locat ion mu l t i -pa rameter 
m o n i t o r i n g app l i ca t ions require perma­
nent opera t ion and the ab i l i ty to l ink in to 
a te lemetry system or base s ta t ion PC. 
Water Logger Outs ta t ions . e i ther singly or 
in mu l t i - ou t s ta t i on networks, are l inked 
by radio, te lephone or land l ine to report 
the data when and where it is requi red. • 
Construction Weight Dimension Display Battery back-up 
Sonde Black Delrin/non ferrous metal 6-8 kg 15 cm Dia. 
35 cm H 
T T 
Instrument Base: Class reinforced polycarbonate 
Cover Clear transparent polycarbonate 
6 kg 28 cm I 
19 cm W 
19 cm D 
Large liquid crystal display System clock and RAM 
Plane noli lluil specifications are subject to mange irillioul nolle.' 
pHOX Systems Ltd Ivel Road She!ford Bedfordshire SC. I 7 5|1J Tel 04t>2 ,XI70:0 iut>: HI t | o | 
APPENDIX IV 
COST PROPOSAL 
COST PROPOSAL 
APPENDIX IV 
Foreign Cost 
SWK Staff input - Sri Lanka £ 4,085 
SWK Staff input - UK (input includes technician support) £ 5,209 
Equipment for water quality analysis £ 6,000 
Travel and accommodation in Sri Lanka £ 1,270 
U K expenses £ 500 
TOTAL £17,064 
Local Cost 
STAFF R E M U N E R A T I O N L O C A L 
RDC Professional Staff 
D . A . J. Ranwala 
Hydrologist/Database Specialist 
Man 
Months 
3.5 
M/M 
Rate 
65,000 
Amount 
227,500 
RDC Sub-professional Staff 
Surveyor - 1 
Surveyor - 2 
Research Assistant - 1 
Research Assistant - 2 
5.0 
5.0 
7.0 
6.0 
40,000 
40,000 
25,000 
25,000 
200,000 
200,000 
175,000 
150,000 952,500 
Other Expenses 
o Sampling equipment (a grab) for sediments 
o Sample bottles for water 
o Local Chemical Analyse for 
approximately 200 water samples 
o Chemical analysis for 100 sediment samples 
o Hire of a boat for sampling 
o Personal Computer 
o Report Preparation 
5,000 
2,000 
500,000 
350,000 
100,000 
90,000 
50,000 1,097,000 
TOTAL LOCAL COST Rs. 2 ,049 ,500 
